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LETTER OF TRANSMITTAL.

DEPARTMENT oF COMMERCE AND LABOR,
OFFICE OF THE SECRETARY,
Washington, September 1, r9os.

In compliance with the requirements of section 4690, Revised Statutes, I have the
honor to transmit herewith, for the information of Congress, a report transmitted
to this Department by Mr. O. H. Tittmann, Superintendent of the Coast and Geodetic
Survey, showing the progress made in that work during the fiscal year ended June 30,
1905. It is accompanied by maps illustrating the general advance in the operations of

the Survey up to that date.
V. H. METCALF,

Secretary.
The SENATE and HoOUSE oF REPRESENTATIVES.
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LETTER OF SUBMITTAL.

DEPARTMENT OF COMMERCE AND LLABOR,
CoAsT AND GEODETIC SURVEY,
Washington, D. C., September 1, 1905.

SIR In conformity with law and with the regulations of the Department of Com-
merce and Labor, I have the honor to submit herewith, for transmission to Congress,
the Annual Report of progress in the Coast and Geodetic Survey for the fiscal year
ended June 30, 1905. It is accompanied by maps illustrating the general advance in
the field work of the Survey up to that date. ‘

Respectfully, O. H. TITTMANN,
Superintendent.
The SECRETARY OF COMMERCE AND LABOR.
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REPORT OF THE SUPERINTENDENT.

0. H. TITTMANN, Superintendent.

FRANK WALLEY PERKINs, Assistant Superintendent.

THE WORK OF THE VEAR.

The most notable feature of the work of the year is the completion of the line of
precise levels connecting the Atlantic Ocean and Gulf of Mexico with the Pacific Ocean.
The three principal connections with sea level are at Sandy Hook, New Jersey, at
Biloxi, Miss., and at Seattle, Wash. The distance between Sandy Hook and Seattle
along the shortest line of leveling of the highest degree of accuracy is 7 400 kilometers,
and the similar distance between Biloxi and Seattle is 5 700 kilometers. This leveling
is a portion of the precise leveling operations which will eventually furnish standard
elevations in the United States, upon which the extensive operations of the Reclamation
Service can be based and for the use of geographers, civil engineers, and surveyors, and
for physical investigations relating to the planet on which we live. The leveling opera-
tions have been thoroughly checked by closed circuits as far west as Norfolk, Nebr.,
and the closure of the line westward on mean sea level at Seattle, a distance of 3 300
kilometers, with a small discrepancy which is within the allowable limits of error in
levels extending over this distance, is most satisfactory.

Work on the opening and re-monumenting of the International Boundary between
the United States and Canada west of the Rocky Mountains is making satisfactory
progress under my direction and that of the Director of the United States Geological
Survey, as Commissioners on the part of the United States, with officers of these
Surveys detailed to the immediate charge of operations in the field. The condition of
this work on December 1, 1904, may be stated as follows, and represents the joint work
of the parties representing the United States and Canada since the inauguration of the
work in 1903, viz: The line was located and the vista cut through the woods from the
Rocky Mountains to Skagit River; the triangulation was completed between the same
points, except for a distance of 30 miles east of Laurier; the topography was completed
between these points, except for a distance of 20 miles west of Okinakine River; about
17 per cent of the whole distance from the Rocky Mountains to the Pacific Coast was
monumented with the new aluminum-bronze monuments.

An examination of the international boundary between the State of Vermont and
the Dominion of Canada with a view of establishing additional boundary marks to
supplement the original monuments still in existence, is in progress as the result of
a request from the State Department, made in order to satisfy the requirements of the

Treasury Department in the enforcement of the revenue laws.
9



10 COAST AND GEODETIC SURVEY REPORT, 1905.

Under my direction, as Commissioner on the part of the United States, the demarca-
tion of the Alaska-Canada Boundary made such progess as the unfavorable weather
conditions permitted and the work of locating the line, opening the vista along the line
and of erecting monuments, was in active operation at the date of closing this report.

The demands of the Navy for assurance that no undiscovered dangers to naviga-
tion existed in certain waters was met by the construction of a wire drag 1 coo feet
long and a method was devised by which this drag, set to any desired depth, can be
pulled through the water over all portions of any bay or harbor with resulting knowl-
edge that no danger to navigation exists above the prescribed depth or the certain
discovery of any such danger. This drag was successfully used in Frenchmans Bay
on the Coast of Maine.

In response to a request from the Isthmian Canal Commission, a survey was made
of the Bay of Limon and approaches to Colon, in the Canal Zone.

A survey of the Government Reservation at Fort Stanton, N. Mex., used as a
sanitarium by the Public Health and ‘Marine-Hospital Service, is in progress as the
result of a request from the Treasury Department.

Work at the Latitude Observatories at Gaithersburg, Md., and at Ukiah, Cal.,
maintained by the International Geodetic Association under my direction, made the
usual progress during the year. :

The Convention under which the International Geodetic Association exists expires
on January 1, 1go7. I am a member of the Permanent Commission of the Association
and have been informed that steps were taken during the year to insure the renewal of
the Convention for another period of ten years.

At the request of the Navy Department the Speed Trial Course off Santa Barbara,
Cal., and in Puget Sound were put in order for use.

The Coast and Geodetic Survey maintained an exhibit, with an officer in charge,
at the Louisiana Purchase Exposition, St. Louis, Mo., as a part of the Department
Exhibit from July 1 to November 30, 1904 and has a similar exhibit at the Lewis and
Clark Centennial Exposition, Portland, Oreg.

An officer of the Survey continued on duty as a member of the Mississippi River
Commission, as required by law, devoting as much of his time as necessary to the work
of the Commission and aiding in the regular work of the Survey, whenever his duties
as a member of - the Commission permitted.

The geographic positions of Aids to Navigation were determined along the coasts
of Maine, Massachusetts, Connecticut, New York, Georgia, and Florida.

Hydrographic examinations were made off the entrance to Frenchmans Bay, Maine;
in the vicinity of Gloucester, in New Bedford Harbor, and in Nantucket Sound, Massa-
chusetts; off the entrance to New London Harbor, Connecticut; in the vicinity of a
shoal off Dyers Island, Rhode Islaud; in the vicinity of Execution Rocks, western end
of Long Island, and in the entrance to Charleston Harbor, South Carolina.

Coast Pilot work was done in the Delaware River and along the Atlantic Coast
from Chesapeake Bay entrance to Florida.

Steady progress was made in the resurvey of the Potomac River from Washington
to the mouth, and the work was almost completed at the close of the year.

Hydrographic work was done in the vicinity of Atlantic City, N. J.; at Key West,
Fla.; and from Cubits Gap to Pass a Loutre, Louisiana.
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The triangulation was extended from Mount Shasta in California to Eugene, Oreg.;
in Minnesota, from the North Dakota Line to Aitkin; in Texas, from Floresville to
Alice; and was in progress in Minnesota and in Washington, north of the Columbia
River, at the close of the year. The progress along the ninety-eighth meridian was
more rapid and at less cost than during any previous year.

The leveling work was extended from St. Cloud, Minn,, to Watertown, S. Dak.,
via Fairmont, N. Dak.; from Durkee, Oreg., to Clealum, Wash., and was in progress
in JTowa and South Dakota at the close of the year.

A continuous record of-the variations in Terrestrial Magnetism was obtained during
the year by photographic medns at the Magnetic Observatories at Cheltenham, Md.,
at Baldwin, Kans., at Vieques, P. R., at Sitka, Alaska, and at Honoluly, Hawau
Incidentally meteorological and sexsmologlcal observations were made at these
observatories.

The year was made notable by the large number of magnetic storms, which sen-
sibly affected the compass direction, this being the period of maximum sun-spot
activity. On the average there have occurred two such storms monthly, which
deflected the compass by one-quarter of a degree and more. A comparatively large
number of earthquake records were also obtained during the year, the most notable one
being the Indian earthquake of last April.

The magnetic survey of the country was extended by making observations at
numerous stations (286) with portable instruments in 41 States and Territories. Some
magnetic observations were also obtained in the West Indies during the voyages of the
Coast and Geodetic steamers Backe and Explorer to the Canal Zone and Porto Rico.

Valuable results for the improvement and correction of the magnetic charts of the
Atlantic Ocean were obtained on the cruises of the Coast and Geodetic Survey steamers
Blake and Bache from Baltimore to the Maine coast last summer, also by the Explorer
on her cruise to Porto Rico and back, and by the Backe on her trip to the Canal Zone.

Similar results for the Pacific Ocean were obtained by the Coast and Geodetic
Survey steamers Pafferson and Gedney on their respective cruises. In all, magnetic
data were obtained at about 5o different points in the Atlantic and Pacific oceans.

In this connection meuntion should also be made of the effective cooperation entered
into between the Survey and the Carnegie Institution at Washington, and it is expected
that most valuable data will be obtained in the Pacific Ocean. This Institution has
taken up the systematic magnetic survey of the Pacific Ocean. It has chartered a
vessel for this purpose and placed it under the command of one of the most experienced
officers of the Survey.

ALASKA.

In Alaska the survey of Iphegenia Bay, Davidson Inlet, and Sea Otter Sound was
continued. ‘The work on the international boundary and at the Magnetic Observatory
at Sitka is mentioned under appropriate headings in this report. A survey was made
of Kiska Harbor at the request of the Navy Department. Surveys were also made in
Resurrection Bay and in Prince William Sound. A hydrographic examination was
made of the waters between Prince William Sound and Resurrection Bay at the request
of the War Department, to facilitate the laying of a cable by the Signal Corps. The
longitude of Sitka was determined from Seattle by the telegraphic method, and the
work of determining the longitude of other points by the same method was in progress
at the close of the year,
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HAWAIL

In Hawaii a survey was made of Kahoolawe Island and vicinity, including hydro-
graphy, topography, and triangulation.

PHILIPPINE ISLANDS.

In the Philippine Islands the following field work was done:

West coast of Luzon.—The triangulation and topography was extended south from
Bontolan Point to Capones Light-house and the topography in the vicinity of Point
Bolinao was completed, connecting with the previous work in Lingayen Gulf.

Vigan to San Fernando.—The hydrographic survey of this coast between the points
named was completed, including large scale surveys of Vigan Anchorage, Solbec Cove,
Port San Esteban, and Port Santiago. Ship work was carried offshore for about
10 miles and the coast line and reefs developed by boat work. The shore line of Port
Santiago and Port San Esteban was resurveyed on a scale of I:5 000 to provide for
detailed hydrography.

Vicinily of Tba.— A hydrographic survey was made from Palaunig Reefs to Iba and
a large scale survey of Palauig Bay. This survey has cleared previous doubts concern-
ing one of the most important menaces to navigation on the west coast of Luzon.

Central Valley of Luzon-Manila to Dagupan.—The triangulation in this valley is
in progress and is the most important work of this character undertaken in the Philip-
pines. It will connect the triangulation of Manila Bay with that of Lingayen Gulf,
and materially strengthen the smaller coast triangulation. It will also furnish data
for the extensive improvements projected for the Pappanga and Tarlac rivers, besides
improving the topography of one of the most important comniercial regions of the
islands. The main scheme consists of a series of quadrilaterals with sides averaging
about 15 miles in length. The reconnaissance and signal building have been com-
pleted, and the observations of horizontal and vertical angles finished up to the borders
of Pangasinan Province. The field work was almost completed on June 30.

Manila Bay.—An inshore hydrographic survey was made of the eastern shore of
Manila Bay, extending from the mouth of the Vitas River northward to a point abreast
of the Binuangan River. This survey extended from I to 4 miles offshore and included
both entrances to Malabon. Another inshore hydrographic survey was made of the
area around San Nicolas Banks and extending to the south shore of Manila Bay from
Salinas to Naig.

Vicinity of Nasugbu.—A plane table survey of the coast between Talin Point and
Limbones Cove was executed, together with hydrography for the same region, including
Port Jamelo and offshore ship work extending 15 miles to the west of Fortun Island to
examine the Simo Bank. A few soundings were also taken near Caballo Island and
off Vigia Point for the examination of shoals.

Verde Island Passage.—Complete surveys, including triangulation, topography,
and hydrography, were made in Balayan and Batangas bays and the vicinity of
Maricaban Island. These surveys proved the nomexistence of two shoals previously
indicated as obstructions in the track of shipping.

North coast of Panay.—The survey of the north coast of Panay was continued by
the addition of the triangulation, topography, and hydrography of Sapian Bay, thus
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filling the gap between Capiz and Port Batan which was left unfinished during the
previous year. The survey was also extended from Port Batan westward to include
the mouth of the Aclan River.

East coast of Luzon.—A complete survey, including triangulation, topography, and
hydrography, is now in progress, extending the survey of the east coast of Luzon from
Lagonoy Gulf northward through the Maqueda Channel, including the topography of
the west coast of Catanduanes. ‘This party also has instructions to examine the shoals
off the south coast of Catanduanes and also to make a reconnaissance of the east coast
of the same island.

Guimaras Strait.—A complete survey is now in progress in Guimaras Strait,
extending the former work from Inampulugan Island northward. The hydrography
was completed to Nalunga Island, and a few lines have been run across the strait
farther north. ‘The triangulation is being carried on in advance.

lligan Bay, Mindanao.—A complete survey was executed in the southern portion
of Iligan Bay in the vicinity of Iligan military post at Camp Overton. Triangulation
and topography were carried from Quinalang Cove to Point Binuni. The inshore
hydrography for the same stretch of coast was closely developed and additional lines
run offshore into the bay, which deepens rapidly. )

East coast of Samar.—Two parties completely equipped for all classes of surveying
are operating on the north and east coasts of Samar. One is established with head-
quarters at Laguan, surveying the channels and islands in this vicinity. The triangu-
lation and secondary astronomic observations for positions have been completed, and
the topography and hydrography are now under way. The second party is now in the
vicinity of Oras and Hilaban Island, endeavoring to carry on the survey in the face of a
hostile population and active military operations. A -base line has been measured,
signals erected, and the triangulation and topography are in progress.

PORTO RICO.

In Porto Rico the hydrographic survey off the south coast was continued, and
information necessary for the preparation of a Coast Pilot of the islands was collected
by an officer sent to the field for that purpose.

TIDE OBSERVATIONS.

Self-registering tide gauges have been successfully maintained during the year at
the following stations: Fort Hamilton, N. V.; Philadelphia, Pa.; Baltimore, Md.;
Fernandina, Fla.; Weeks, La. (March 1 to June 30, 1905); Galveston, Tex.; Presidio,
Cal.; Seattle, Wash.; Honolulu, Hawaii; Manila and Iloilo, P. I.

The tide indicators at Fort Hamilton, N. Y., Reedy Island, Delaware, and Alca-
traz Island, San Francisco Bay, California, have continued in successful operation. The
electric tide indicators in the rooms of the Maritime Association of New Vork and in
the Bourse building, Philadelphia, Pa., have given satisfaction.

CHANGES IN SURVEYING FLEET.

"Two new ships were added to the surveying fleet, one, the Explorer, being built by
the Government, and the other, the Fathomer, by the Philippine government for the
use of the Survey in charting the waters of the Philippine Archipelago.
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One vessel, the historic steamer Blake, with an international reputation in the
work of deep-sea sounding and Gulf Stream investigations, having become so old that
the amount required for repairs was excessive, was sold at auction,

OFFICE WORK,

In the Office, the current work was kept up to date and satisfactory progress was
made in various branches of its work, including computation, reduction, plotting and
discussion of results of field work, and the preparation of the data for publxcatlon by
chart or otherwise.

The demand for data from the archives of the Survey increases year by year as a
result of the extension of its operations and the growth of the country. The geo-
graphic positions of the triangulation stations and the descriptions of these stations are
published as rapidly as they can be prepared, in order to avoid the necessity of having
copies made as often as requests for them are received.

The computation of the transcontinental line of levels was completed and the
reduction of the triangulation in California, north of Monterey Bay to the United
States Standard Datum, made excellent progress. The computation of the triangula-
tion along the ninety-eighth meridian follows closely the completion of the work in the
field, and good progress has been niade.

The results of the magnetic observations made on land and sea during the year
have been revised and prepared for publication in my Annual Report, A preliminary
chart of the lines of equal magnetic declination for the Philippines has been prepared.
The necessary material is now being collected for the preparation of a new set of
magnetic charts for the United States and Alaska for the year 190s. The discussion
of the secular variation affecting the direction of the magnetic needle has progressed
sufficiently far to indicate that the reversal of the secular motion during the past
decade has apparently extended over all but the extreme eastern part of the country.
Progress has been made with the reduction of the magnetic observatory work, and a
compilation of the magnetic storms and earthquakes recorded at the various observa-
tories has been undertaken and nearly completed.

The Tide Tables containing the predictions for the year rgo6 were prepared for
publication and sent to the printer. Copies of the predicted tides for Astoria, Oreg.,
and Sitka, Alaska, have been furnished to the Canadian government in response to a
request from the authorities, and similar data for Wellington and Auckland, New
Zealand, have been furnished to the New Zealand authorities upon their request.

The drawings for the series of charts on the Mercator projection, on an approxi-
mate scale of 1:400 000, covering the Philippine Islands, have been completed. During
the year a large number of new charts of localities in the Philippine Islands were com-
pleted. The charts covering Chesapeake Bay and the Potomac River were thoroughly
revised. ‘T'he series of large scale charts for San Francisco Bay was completed.

The work of engraving has been principally confined to making necessary correc-
tions on existing plates to bring them up to date, though several new plates were
completed.

The work of printing shows a material increase during the year. The lithographing
establishment of the Survey printed two-thirds of the charts published by this process,
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leaving only one-third to be printed by contract. The work is good and a chart can be
issued on a very limited notice.

The issue of charts during the year has been greater by more than 10 per cent
than during’ the previous year. '

The Annual Report for 1904 was prepared for printing and sent to the printer on
September 1, 1904, and it was available for issue on January 3, 19os, earlier than ever
before. Several valuable papers accompanied the Report as Appendices. One gives the
results of the determination of longitude across the Pacific Ocean, completing the circuit
of the earth. In another the Cotidal Lines for the world are shown on numerous
charts. Numerous tests of a transit micrometer are described in one appendix, and
another contains complete data, in convenient form for the use of engineers, in regard
to more than 1 300 points, fixed in position by triangulation in California, south’ of
Monterey Bay.

The amount appropriated for the Coast and Geodetic Survey for the fiscal year
1905 was $863 569.79,% of which $210 245 was for manning and equipping the vessels
of the Survey, $43 544.79 for repairs and maintenance of vessels, and $50 500 for Office
expenses. The remainder of the appropriation was about equally divided between
expenses of parties in the field and salaries of the field and Office force.

In addition to the above sums, the appropriations of $50 000 for marking the
boundary between the United States and Canada west of the Rocky Mountains and of
$65 000 for locating and marking the Alaska boundary, made to be expended under the
djrection of the Secretary of State, are disbursed, under my direction as Commissioner,
by the disbursing agent of the Coast and Geodetic Survey as special disbursing officer
for the State Department.

OFFICE OF ASSISTANT IN CHARGE.

ANDREW BRAID, Assistant in Charge.

The Assistant in Charge has direct supervision of the work of the divisions of
the Office as follows:
Computing Division.
Division of Terrestrial Magnetism,
Tidal Division.
Drawing and Engraving Division.
Chart Division.
Instrument Division.
Library and Archives Division.

He also has charge of the purchase of supplies and of all other expenditures for
Office expenses, the care of the public property at the Office, the distribution of the
publications of the Survey issued free, and of the sale of the Charts, Coast Pilots, and
Tide Tables published by the Survey.

* Exclusive of appropriation for printing.
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OFFICE OF INSPECTOR OF HYDROGRAPHY AND TOPOGRAPHY.
H. G. OGDEN, /nspector.

The work ofthe parties in the field was inspected whenever necessary, and nuther-
ous short trips were made in connection with the repair and maintenance of the survey-
ing vessels.

A new vessel, the Explorer begun during the previous fiscal year, was completed
under contract and turned over to the Survey on November 30, 1904.

THE VESSELS AND THEIR HYDROGRAPHIC WORK.

THE STEAMER BACHE.

At the beginning of the year this vessel was at Baltimore undergoing repairs and
fitting out for a cruise on the coast of Maine. She sailed from Baltimore August 6,
arriving at Frenchmans Bay August 15. Magnetic observations were made en route.
The work of the season included an examination of the region northeast from Mount
Desert Rock, where a g%%-fathom spot had been reported. The work of sweeping
Frenchmans Bay was then taken up, in conjunction with the steamer Blake, and com-
pleted on October 28. Two uncharted rocks were located in the vicinity of Gloucester,
Mass., on which the U. S. S. Prairie had struck, and one off Ten Pound Island, near
the light-house of the same name.

The Backe reached New York on December 12, having been storm bound en route
and having stopped at Boston to prepare estimates for repairs. On February 10 the
Backe sailed for Colon, Isthmus of Panama, stopping at Norfolk to make magnetic
observations. She arrived at Colon on March 13, and made a hydrographic survey of
the Bay of Limon and the approaches to Colon. Magnetic observations were made in
the harbor of Kingston, Jamaica, en route to Colon, and at sea between Jamaica and
Key West. On May 11 the Backe arrived at Key West, where an examination was
made of Southwest and Southeast channels. Magnetic observations were also made
at Key West, On June 15 the Backe arrived at Baltimore and remained there until
June 3o0.

THE STEAMER BLAKE.

At the beginning of the year this ship was at Baltimore undergoing repairs. On
July 22 the Blake sailed for Frenchmans Bay, arriving there on the 2gth. Magnetic
observations were made en route. The work of sweeping the bay with a long wire
drag was commenced and continued until the close of the season. Magnetic observa-
tions were made at Frenchmans Bay. The Blake arrived at Baltimore on November 6.
On December 22 she was laid up, and on January 25, 1905, was placed out of commis-
sion. Competitive bids were advertised for and received, and the vessel was sold.

THE STEAMER ENDEAVOR.,

At the beginning of the year the Endeavor was at Norfolk, Va., undergoing repairs
and fitting out for work off the coast of Massachusetts. She arrlved at New Bedford,
Mass., on August 15, and an examination was made of several shoal spots in New Bed-
ford Harbor. She also located, by the use of the harbor sweep, the rock on which the
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U. S. S. Prairie had struck. On September g she arrived at Edgartown and examined
11 old wrecks inthat vicinity to determine their condition as dangers to navigation. The
work in this vicinity was completed and the vessel sailed for Norfolk, Va., and reached
there on October 16. On November 21 she went to St. Marys City, Md., for hydro-
graphic work in that vicinity, having stopped at Baltimore en route for repairs. On
December 15 she returned to Norfolk, Va., for repairs, remaining there until May 15,
when she commenced a hydrographic survey of the area at the mouth of the Potomac
River between Smith Creek—Coan River to Point Lookout-Smith Point. On June 7
and 8 experiments were made with a quick sounding machine. On June 20 an exam-
ination of the new channel through the Kettle Bottom Shoals was begun, and at the
close of the year the vessel was still engaged upon this work.

THE STEAMER EXPLORER.

The Explorer was built under contract by the Pusey & Jones Company, Wil-
mington, Del., and delivered to the Survey on November 30, 1904. She was placed in
commission on December 29, 1904, and from that date until March 9, 1905, remained
at Wilmington weather-bound most of the time. She sailed for Porto Rico on March
g, and made magnetic observations at Norfolk, Va., and at sea on the trip between
Norfolk and Porto Rico. The work of the season included Coast Pilot work in Porto
Rico and hydrography off the south coast of the island. On her return voyage magnetic
observations were made on two days, and She arrived in Baltimore on June 21. At the
close of the year she was undergoing repairs at Baltimore.

THE STEAMER GEDNEY.

At the begining of the year the Gedney was engaged in the survey of the
approaches to Davidson Inlet, including triangulation, topography, and hydrography.
She continued upon this work until October 5, when, after storing the Cosmos and
launch No. 777 at Sitka, she sailed for Seattle, Wash., arriving there on October 25.
On November 8 she was put out of commission at Seattle and laid up for the winter.

On the 6th of May, 1905, she was put in commission, and after being repaired and
outfitted she sailed for Davidson Inlet to continue the work of the previous season, and
was engaged on this work at the close of the year. The Cosmos and launch No. r77
were used by the party.

THE STEAMER HYDROGRAPHER.

At the close of the year the Hydrographer was en route from Key West, Fla., to
Charleston, S. C., arriving at the latter place on July 2. A hydrographic examination
of the northern portion of the entrance to Charleston Harbor was made, and on July 8
she sailed for Baltimore, Md., arriving there on the 13th. The command of the vessel
was transferred to Nautical Expert Ross, and, after making necessary repairs, the vessel
sailed on August 1o to make hydrographic examinations along the coasts of Virginia,
Delaware, New York, Rhode Island, and Connecticut. ‘This work was completed and
the vessel returned to, Washington, D. C., on September 30, and Assistant Parker was
again placed in command. After obtaining supplies the hydrography of the Potomac
River in the vicinity of Colonial Beach was taken up on October 8, and was continued
until December 18, when the vessel sailed for Norfolk, Va., for repairs

56—o05——2
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The repairs were completed on March 21, and on March 23 Nautical Expert Ross,
in command of the vessel, took up the fieldwork required for a new edition of United
States -Coast Pilot, Atlantic Coast, Part VII, Chesapeake Bay entrance to Key West.
This work was completed and the Hydrographer arrived in Baltimore on June 25, where
she was at the close of the year.

THE SCHOONER MATCHILESS.

At the beginning of the year the Malchless was engaged in hydrographic work in
the Potomac River. This work was continued throughout the year, with exception of
the period from December 16 to April 21, during which time work was interrupted by.
ice and necessary repairs.

THE STEAMER M'ARTHUR.

At the beginning of the year the McArthur was at Kiska Harbor, Alaska, engaged
in a survey of that harbor in cooperation with the party on the steamer Patferson. She
continued upon this work until September 8, when she sailed for Seattle, Wash., arriv-
ing there on October g. On October 24 she was placed out of commission and laid up
at Seattle, Wash.

On May 4, 1905, she was placed in commission, with Assistant H. C. Denson in
command, and on May 13 sailed for Seward, Alaska. She arrived *here on May 29,
and from that date until the close of the year was engaged in hydrographic work in
that vicinity.

THE STEAMER PATTERSON.

At the beginning of the year the Patferson was en route to Kiska Harbor, Alaska,
arriving there on July 6. The survey of Kiska Harbor, including topography, hydrog-
raphy, triangulation, astronomic, and magnetic observations was taken up. ‘The work
was completed and the Patferson sailed for Honolulu, Hawaii, via Dutch Harbor, on
September 24, and arrived there on October 13. A survey of Kahoolawe Island, and
vicinity was made, and on March 15 the vessel sailed for Seattle, Wash., and arrived on
the 27th. She remained at Seattle until May 19, during which time she was repaired
and outfitted for the coming season. From May 19 to June 3 she was engaged in mak-
ing the passage from Seattle to Seward, Alaska, magnetic observations being made en
route and at Seward. From June g until the close of the year she was engaged in
reconnaissance, triangulation, topography, and hydrography in Prince William Sound.

THE STEAMER TAKU.

The steamer Zaku was laid up at Orca during most of the year, On May 6 the ves-
sel was placed in commission and began hydrographic work in Resurrection Bay. 'This
work was in progress at the close of the year.

THE SCHOONER TRANSIT.

At the beginning of the year the Zransif was laid up at Madisonville, La., minor
repairs were made, and she arrived at Cubits Gap, La., on December 7, where she was
engaged in hydrographic and topographic work until April 1, when she was laid up at
Madisonville, La.
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The schooners .Spy and Quick were laid up during the entire year at Madisonville,
La., in charge of a ship keeper.

The steamer Yukon and the launches Alpha and Delta were laid up during the
year at Dutch Harbor, Alaska. . A

The launch Cosmos and No. 7r7 were assigned as tenders to the Gedney and during
the interval between seasons were laid up at Japonski Island, Alaska.

The launch /nspector was assigned to the parties of Assistants J. B. Boutelle and
D. B. Wainwright at Atlantic City, N. J., and afterwards to the party of Assistant’
Wainwright on the Potomac River. At the close of the year she was laid up at Wash-
ington, D..C.

The steamers Pathfinder, Fathomer, and Rescarch were engaged during the year
in making surveys in the Philippine Islands.

COAST PILOT PARTY.

The work in the Office included the following, viz: the correction of Coast Pilots
to date of issue; the reading of the proof of Coast Pilot, Part IV; the compilation of
data to assist in the establishment of lines within which the inland rules of the road
should apply on the Pacific coast of the United States; the preparation of material
for a revised edition of Coast Pilot, Part VII, and the compilation of Supplements to
Coast Pilot volumes. :

OFFICE OF INSPECTOR OF GEODETIC WORK.
J. F. HAYFORD, Juspector.

The duties of the Inspector of Geodetic Work were performed at the Office in
Washington except for the periods September 26 to October 2 and April 26 to 28. He
went to New Vork on September 26 and inspected the triangulation work in progress
by the city authorities under the direction of an officer of the Survey detailed for the
purpose. .

Three evenings were spent upon the Ocean Parkway base line observing the work
of the base party. On these evenings the four New York tapes were standardized by
comparing with three base tapes belonging to the Coast and Geodetic Survey, and 6 6oo
feet, or slightly more than one-half, of the base was measured. :

The four tapes owned by New York City are similar in cross section to the Survey
base tapes, namely, about one-fourth inch wide and about one-fiftieth inch thick. They -
are each 150 feet long. The city also owns the necessary tape stretchers and ther-
mometers for use in connection with these tapes. It is expected that these tapes,
which will have been thoroughly standardized in connection with the base measure-
ments in New York City, will be given to the separate boroughs at the close of the
triangulation, to be retained as their standards of length.

The observations of angles in the New York triangulation were commenced in
August, 1903, and have, therefore, been in progress slightly more than one year.

There will be from 35 to 4o primary stations in the triangulation covering Greater
New York; of these, 19 have been occupied to date.

There will probably be from 150 to 200 other stations, secondary stations, and
some determined by intersections, in the triangulation. Of these only 8 have been



20 COAST AND GEODETIC SURVEY REPORT, 1905.

completely determined to date. There are many others upon which some of the
observations have been taken.

According to the charter of Greater New VYork the triangulation must be completed
in 1907. ‘The present indications are that it will be finished within the limit.

The computations made to date indicate that to Stcure the desired degree of accu-
racy in the length a second base will be necessary, and must be located somewhere in
the Borough of the Bronx.

On April 26, 27, and 28 the Inspector was again in New Vork inspecting this work
and the triangulation along the Hudson River.

During the remainder of the year the necessary supervision was exercised by a
careful examination of the correspondence with the field parties and of the records of
observations sent to the Office and by an inspection of the computations and results.

OFFICE OF INSPECTOR OF MAGNETIC WORK.
L. A. BAUKER, /nspector.

The duties of this Office comprise the preparation of the necessary instructions and
information required by the various parties engaged in magnetic work, the inspection
of the field parties and observatories, the examination of the records of observations,
the controlling of the constants of the various instruments employed, and the testing
and standardization of new instruments,

The Inspector inspected the work of the field parties operating in New Jersey, New
York and Rhode Island in August, and the party working in Ohio in September., He
also inspected the Baldwin and Cheltenham magnetic observatories, and visited the new
steamer Explorer to select the proper location of the ship dip-circle stand.

The activity of the Survey in magnetic work may be summarized as follows:

MAGNETIC OBSERVATORIES.

Cheltenham observatory.—Both the Eschenhagen and Adie \magnetographs were
kept in operation throughout the year. In November a Bosch seismograph was in-
stalled and continuous record secured for the rest of the year. Numerous instruments,
new and old, were standardized, including three dip circles and two magnetometers for
the Naval Observatory.

The Baldwin observatory was in operation throughout the year. In December a
new magnetograph, including a vertical intensity variometer, was installed, and begin-
ning with January, a record was secured of the variations of vertical intensity as well
as of declination and horizontal intensity. . ’

The Honolulu obsevvalory was in operation throughout the year. A vertical
intensity variometer was installed in December, and beginning with January a record
was secured of the variations of vertical intensity as well as of declination and hori-
zontal intensity. ‘The Milne seismograph was also in continuous operation throughout
the year.

Sitka observatory.—The magnetograph and seismograph were in operation through-
out the year. In December a vertical intensity variometer was installed at this
observatory. ’
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Porto Rico observatory.—The old Brooke magnetograph No. 2 was in operation
from the beginning of the year to the end of May. A new Eschenhagen magneto-
graph comprising declination, horizontal intensity and vertical intensity variometers
was installed in January and a satisfactory record secured from the 1st of March to
the end of the year. The Bosch seismograph was in continuous operation throughout
the year.

MAGNETIC SURVEY WORK ON LAND.

The magnetic declination, dip, and intensity were determined at 288 stations dis-

tributed over 41 States and Territories and 2 foreign countries, as summarized in the

following table:
Summary of results on land.
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In consequence of the reversal in the secular change of declination which was
indicated by the observations of 1903—4, a large proportion of ‘‘repeat’’ stations were
selected in laying out the field work for 1904—5. From the observations made at repeat
stations during the past two years, it appears that on the North Atlantic coast west
declination is increasing somewhat more rapidly than had been predicted. The annual
change becomes less as the agonic line is approached, and on the other side of that line
east declination is increasing about 2’ a year on the Gulf coast and more than 3’ a year
on the Pacific coast. '

In the course of the field work extensive tests were made of the accuracy of Lloyd’s
Method of determining the total intensity with dip circle, and of the declinations
obtained with the compass attachment of a dip circle, from which it appears that
with a good instrument the results are not much inferior to those obtained with a
magnetometer. : '

MAGNETIC WORK AT SEA.

The observations made on shipboard are summarized in the following table:

Summary of magnetic work executed at sea fuly 1, rgog, to June 30, r905.

Observations from swings. Observatiggsrg:. and near
Ve.;;scl. General region.
Decli- Inten- Decli- . Inten-
, |- nation, Dip. sity. nation. Dip. sity.
Bache............ Atlantic Ocean.. ... 14 15 15 2N I
Blake ............|oeeen O i, 6 6 6 4 4 4
Explorer ...... BN R do............ 11 10 10 6 6 6
Patterson......... Pacific Ocean...... 6 6 2 P PN J R P
Gedney ..........[..... do............ P S P
McArthur ........[..... do............ . P2 P P 27 ) e
Total....... ... it 43 37 37 39 10 10

Results were obtained by the Zacke on the trips to Maine in the summer and to
Colon in the winter; by the Blake on the trip to Maine; by the Explorer on the trip
to Porto Rico; by the Patterson on the trip from Kiska to Honolulu and thence to
Seattle. .

Each of these vessels is fitted with a stand for a Lloyd-Creak dip circle, so that
determinations of the three elements were secured.

The experience of the Patterson on her trip to Honolulu and of the Backe on her
trip to Colon has shown that Lloyd’s Method can not be employed for determining the
total intensity on shipboard within a considerable distance of the magnetic equator, at
least with the deflecting needle and mounting usually provided. The earth’s magnetic
force is entirely overcome by the force of the deflecting needle, and the suspended nee-
dle-will not take a position of equilibrium at right angles to the deflector.

To overcome this difficulty, an arrangement has been devised by the Inspector of
Magnetic Work which contemplates the determination of relative horizontal intensity
by means of deflections of a standard liquid compass, the deflections being produced by
a dip needle or small magnet mounted at a fixed distance above the compass. Obser-
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vations on land indicated that the angle of deflection could be read with a sufficient
degree of accuracy, and the device is now being tried on board the brig Galilee on the
preliminary trip of the Magnetic Survey of the North Pacific Ocean, which has been
undertaken by the Department of Terrestrial Magnetism of the Carnegie Institution.

OFFICE OF DISBURSING AGENT.
ScoTt NESBIT, Disbursing Agent.

The disbursement of the funds of the Coast and Geodetic Survey is made not only
by payments directly from the Disbursing Agent, but also largely through the medium
of the Assistants and other officers when acting as chiefs of parties. These officers, on
approval of the Superintendent, receive advances of public funds from the Disbursing
Agent in lump sums, under authority of an Executive order, dated March 26, 1886.

In conformity to this order there are now 74 officers of this Service bonded in 'the
sum of $2 ooo to $5 coo each. When acting as chiefs of parties, these officers receive
from time to time such advances of public funds from the Disbursing Agent as are
required to meet the necessary current expenses of the work in hand.

A ledger account is kept in the office of the Disbursing Agent with each chief of
party receiving an advance, each one being charged with all advances made to him,
and, on the other hand, receiving credit for all proper expenditures made by him when
presented on regularly supported vouchers after such accounts have been audited in the
office of the Disbursing Agent and found to be correct. All of these accounts, with
their supporting vouchers, are then sent to the Auditor for the State and other Depart-
ments for examination and audit by him.

This system has met the needs of this Service, and results in the maia in economy
and good order in its expenditures.

In addition to the regular appropriations of the Coast and Geodetic Survey, the
Disbursing Agent also disburses the appropriations for the survey and marking of the
boundary between the United States and Canada and the boundary between Alaska
and Canada. During the year additional appropriations were made under these items
of $50 ocoo and $65 0oo, respectively.

An itemized statement of receipts and expenditures is submitted to Congress each
year, in accordance with law, and is printed as a Congressional document.

OFFICE OF THE EDITOR OF PUBLICATIONS.

The Annual Report (pp. 1-774), covering the progress of the work of the Survey
during the fiscal year 1904, was completed, made ready for printing, and sent to the
Public Printer through the Secretary of Commerce and Labor on September 1, 1904.
The first proof of this Report was received on September 20, and the last proof was read
and returned to the printer on December 13. Copies of the Report were received for
distribution on January 3, and it was ready to transmit to Congress in print in Decem-
ber for the first time in the history of the Survey.

An abstragt covering the work of the year was prepared for the Annual Report of
the Secretary, and as much progress as possible was made in the preparation of the

Annual Report for 1905.
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Numerous assignments to temporary duty were completed, and all possible aid was
extended to officers engaged in the preparation of material to form part of the Annual
Report.

The publications of the Coast and Geodetic Survey during the fiscal year are given
in the following list:

Report of the Superintendent, showing the progress of the work July 1, 1903, to June 30,

1go4, 774 pages, with the following appendices published as separates.
No. 3. Results of magnetic observations made by the Coast and Geodetic Survey between

July 1, 1903, and June 30, 1904. 73 pages.
No. 4. Telegraphic longitudes. The Pacific Arcs from San Francisco to Manila, 1903-1904.

56 pages.

No. 5. The cotidal lines for the world. 88 pages.

No. 6. Precise leveling from Red Desert, Wyoming, to Owyhee, Idaho. 30 pages.
No. 7. Precise leveling from Holland to New Braunfels, Tex. 20 pages.

No. 8. A test of a transit micrometer. 38 pages.

No. g. Triangulation in California. 274 pages.
United States Coast Pilot, Atlantic Coast, Part IV, from Point Judith to New York (4th
edition). 208 pages.
United States Coast Pilot, Atlantic Coast, Part V, New York to Chesapeake Bay entrance
(3d edition). 150 pages.
Bulletin No. g4o. Coast Pilot Notes on the Fox Island Passes, Unalaska Bay, Bering Sea,
and Arctic Ocean as far as Point Barrow (s5th edition). 77 pages.
Tide Tables for the year 1go5. 516 pages.
Tide Tables, Atlantic Coast (reprint), 1go5. 162 pages.
Tide Tables, Pacific Coast (reprint), 1905. 15T pages.
Notice to Mariners, Nos. 313-325.
The Work of the Coast and Geodetic Survey. Reprint of leaflets describing the operations
of the Survey. 160 pages.
Notice to Mariners and volumes of sailing directions were prepared and published in
Manila, P, L., and issued from the suboffice at that place as follows, viz:
Philippine Island Notices to Mariners, Nos. 6 to 12, of 1904, and Nos. I to 6, of 1905.
Sailing Directions, Philippine Islands, Section IIT (2d edition). 91 pages.
Sailing Directions, Philippine Islands, Section IV (2d edition). 87 pages.
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DETAILS OF FIELD OPERATIONS.

EASTERN D/VISION.

EASTERN DIVISION—EAST OF THE MISSISSIPPI RIVER,

Alabama. Maine. Ohio.
Connecticut. Maryland. Pennsylvania.
Delaware. Massachusetts. Rhode Island.
District of Columbia. Michigan. South Carolina.
Florida. Mississippi. Tennessee.
Georgia. New Hampshire Vermont.
Illinois. New Jersey. Virginia,
Indiana. ) New York. West Virginia.
Kentucky. North Carolina. Wisconsin.
TRIANGULATION, CONNECTICUT. J. B. Baylor.
MAINE.
MASSACHUSETTS.

NEW YORK.
RHODE ISLAND.

SUMMARY OF RESULTS.

33 triangulations stations recovered.
72 triangulation stations occupied.
fos geographic positions determined.
2 000 square miles area covered by triangulation.

The determination of the geographic positions of certain aids to navigation was
assigned to Assistant Baylor. He proceeded to Vineyard Haven, Mass., on July 5 and
organized a party. Field work began on the next day and continued until November 8,
when the work closed for the season. A

Thirty-three old triangulation stations were recovered, and these were re-marked in
cases where the existing marks were insufficient.

Gasoline launches were hired from time to time and used with great advantage to
the work. They can be hired in all the principal towns along the coast.

The geographic positions of numerous aids to navigation were determined in the
vicinity of Rockport and Camden, Me., in West Penobscot Bay; of Cex's Head and
Perkins Island, Maine, in Kennebec River; of Portland, Me., in Casco Bay; of Boston,
Mass., in Boston Harbor; of New Bedford, Mass., in Buzzards Bay and Vineyard

29
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Sound; of Fall River, Mass.; of Watch Hill, R. I., and Stonington, Conn., in Fishers
Island Sound; of New Haven, Comn., in Long Island Sound; of Willets Point and
Harts Island, N. Y. Assistant Baylor calls attention to the extensive changes along
the coast due to the construction of hotels and cottages, with the resulting destruction
of old triangulation stations, and states that many others have been rendered useless
by the buildihg operations. The accurate determination of the position of all light-
houses and other permanent structures makes them doubly useful as aids to navigation
and as triangulation stations upon which all work required in future can be based.

VERMONT-CANADA BOUNDARY. J. B. Baylor.

A request for an examination and better definition of the international boundary
between the United States and Canada north of the State of Vermont was made by
the Treasury Department through the State Department, and the work was assigned to
Assistant Baylor. He left Washington on June 1o and proceeded to Albany Springs,
Vt., where he met a representative of the Canadian government. After consultation,
these officers began a joint examination of the boundary in question and were actively
engaged in the work at the close of the fiscal year.

HYDROGRAPHY. MARYLAND. J. B. Boutelle.
RECONNAISSANCE. NEW JERSEY.

TOPOGRAPHY. NEW YORK.

TRIANGULATION. VIRGINIA.

SUMMARY OF RESULTS.

Hydrography:
26 square miles area covered.
645 miles lines sounded.
32 491 soundings made.
2 tide stations occupied.
3 hydrographic sheets completed.
Reconnaissance:
21 square miles area covered.
45 triangulation stations selected.
Triangulation:
21 square miles area covered.
13 old stations recovered.
38 stations occupied.
65 geographic positions determined.

The revision of the topographic details in the vicinity of Hempstead Harbor, Long
Island, N. Y., was assigned to Assistant Boutelle. He proceeded to the locality on
July 5 and on July 8 -had completed the observations necessary to locate the new
wharves at the place.

He then went to Atlantic City, N. J., where he had repairs made to the steam
launch /nspector and organized a party to revise the topography and hydrography from
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Brigantine Inlet to Absecon Inlet. The necessary signals were erected and their
positions determined. Sounding began on August 15 and was continued until the
soth, when the work was turned over to Assistant Wainwright. The statistics of work
accomplished and other details in regard to it' are stated in the abstract of Assistant
Wainwright’s report.

Hydrographic work in the resurvey of the Potomac River was then assigned to
Assistant Boutelle, and his party reached Chicomuxen Creek on September 14. The
necessary signals were erected and their positions determined. The' work of sounding
was begun on September 23 and continued, whenever the weather conditions and the
necessity of building signals permitted, until December 17, when the ice on the river
stopped the work for the season.

The work covered the river from Cockpit Point to Aquia Creek and a portion of
the work was done between Aquia Creek and Maryland Point. During the latter part
of the season the work was much delayed by freezing weather.

On April 1 Mr. Boutelle began work on the triangulation of Hudson River from a
point in the vicinity of Anthonys Nose to Milton. Below Cold Spring 12 old triangu-
lation stations were recovered and 6 new ones were established. Above Cold Spring

new triangulation stations were established all the way to Milton, where 1 old station
was recovered. No old stations were found between these two places.

The work was completed on June 7.

MAGNETIC OBSERVATIONS. CONNECTICUT. J. E. Burbank.
' RHODE ISLAND.

Stations occupied.

CONNECTICUT.
Brooklyn. Litchfield. New London,
Danbury. Middletown. : Tolland.
Hartford. . New Haven.

RHODE ISLAND.

Bristol. Kingston. Providence.
East Greenwich, Newport.

Magnetic work in Connecticut and Rhode Island was assigned to Magnetic Observer
Burbank. He occupied four of the stations in Connecticut and then made observations
at the other stations named above.

Meridian lines were established in cooperation with the local authorities at Hart-
ford, Danbury, and New London, in Connecticut, and at Providence and Kingston, in

Rhode Island.
The old stations at New Haven, Conu.,and at Newport, R. 1., were recovered and

occupied.
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* MAGNETIC OBSERVATIONS. NORTH CAROLINA. W. H. Burger.
SOUTH CAROLINA.

Stations occupied.
NORTH CAROLINA. .
Sélisbury.
SOUTH CAROLINA.

Anderson. Pickins, Union.
Greenwood. Spartanburg. Walhalla.

The extension of the magnetic survey of North Carolina and in South Carolina
was assigned to Assistant Burger. Observations were made at all the stations to deter-
mine the three elements of terrestrial magnetism. 7The work closed at Salisbury on

April 22.

HYDROGRAPHY. LOUISIANA. H. C. Denson.

TOPOGRAPHY.
SUMMARY OF RESULTS,

Hydrography:
54 square miles area covered,
226 miles lines sounded.
9 252 soundings made.
5 tide stations occupied.
2 hydrographic sheets completed.
Topography:
51 square miles area covered.
103 miles general coast line surveved.
50 miles shore line of creeks surveyed.
26 miles shore line of ponds surveyed.
2 topographic sheets completed.

The resurvey of the coast of Louisiana in the vicinity of Cubits Gap from Pass
4 Loutre to Bird Island Sound was assigned to Assistant Denson. The necessary prep-
arations were made at Madisonville and New Orleans, and he left West End on the
Transit on December 3. .

Field work began on the 7th and continued until April 1, 1905. Numerous signal
poles were erected along the shores of the various passes, and their positions were
determined from the old triangulation stations by using the plane table. The shores of
the passes were then defined by sketching between the positions thus determined.
These shores are all covered with a growth of willows or cane, ranging from ro to 18
feet in height, growing in the mud, and a survey with the plane table was impracticable.
All the bayous leading from the different passes were surveyed by carrying a ladder,
sufficiently high to overlook the growth along the streams, from place to place in a
boat, so that an observer mounted upon it could determine the position of any point"
selected on shore by using a sextant and the signals already fixed in position. The
shore line of the bayous was .fixed in this way.



APPENDIX 1. DETAILS OF FIELD OPERATIONS, 33

The hydrographic survey was made by sounding between the points established
as stated above. Six signals were erected on the water 2 to 3 miles offshore for use
in the hydrographic work offshore. A gasoline launch was used and the sounding
lines were extended out to sea as far as it was practicable to see the signals. A plane
of reference for reducing the soundings was obtained by establishing a tide staff which
was referred to a bench mark of the Mississippi River Commission. Extensive changes
in the hydrography and shore line were noted. At one point the shore line is 4% miles
to the eastward of its former position.

TOPOGRAPHY. MARVLAND. J. W. Donn.
VIRGINIA.

SUMMARY OF RESULTS.

28 square 1miles area covered.

4 miles shore line surveyed.
41 miles shore-line creeks surveyed.
44 miles roads surveyed.

The revision of the shore line of the Potomac River was in progress on July 1,
under the direction of Extra Observer J. W. Donn. He completed this work from
Blackistone Island to the mouth of the river and also completed a resurvey of St.
George Island by September 21.  He then closed work on the river and proceeded to
Chesapeake Bay to resume work in that locality. His work covered portions of Sassa-
fras Neck, Town Point Neck, and Bohemia Neck and was continued until December 21.

The statistics of the work in Maryland are given above.

HYDRQGRAPHY. MAINE. R. 1. Faris, Commanding,
MAGNETIC OBSERVATIONS. . Steamer Blake,

The steamer Blake, with Assistant D. B. Wainwright temporarily in command, left
Baltimore on July 23 for Frenchmans Bay, Maine, and reached that place on the 29th.
Details of the work of the party from July 24 to August 24 are given under Assistant
Wainwright’s name. On August 24 Assistant Faris reported on board and resumed
command on the 25th, relieving Assistant Wainwright. He immediately reported to
Assistant Welker, commanding the Backe, and under his orders proceeded to examine
Frenchmans Bay by using the 1 ooco foot wire drag" recently constructed.

T'hig work continued until October 31, when it was closed for the season. Details
of the work are given under Assistant Welker’s name,

Magnetic observations were made on land at three stations in the vicinity of French-
mans Bay and in the bay by swinging the ship in August and in October. Magnetic
observations were also made at sea on the return trip to Baltimore between November
1 and 5. '

56—05—3
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MAGNETIC OBSERVATIONS.

Augusta.
* Gibson.
Louisville,

Delhi.

Athens.
Caldwell.
Cambridge.
Canton,

. Carrollton.
Coshocton.
Gallipolis.
Ironton.

Mason City.

COAST AND GEODETIC SURVEY REPORT, 190s.

GEORGIA.
MARYLAND.
NEW YORK.

OHIO.
WEST VIRGINIA,

Stations occupied.
GEORGIA,
Sandersville.
Swainsboro.
MARVLAND.
Qakland.
NEW VORK,

Elmira.

OHIO.

Lisbon,

Logan.

Marietta.
McArthur,
McConnellsville,
Millersburg.
Newark.

WEST VIRGINIA,

West Union.

J. A. Fleming.

Sylvania,
‘Waynesboro.

Oxford.

New Lexington.
New Philadelphia,
St. Clairville.
Winfield.
Woodsfield,
Wooster,
Zanesville,

Winfield.

The extension of the magnetic work in Maryland, Ohio, and West Virginia was
assigned to Magnetic Observer Fleming, and magnetic observers were assigned to work

under his directiomn.

The stations were marked by stone posts with suitable lettering. A second stone
post was placed in position to mark a meridian line at several of the stations at the

request of the local authorities and at their expense.

were made at these stations.
The work was in progress on June 30.

TOPOGRAPHY.

MARYLAND.
VIRGINIA.

SUMMARY OF RESULTS.

62 square miles area covered.
35 miles shore line of rivers surveyed.
14 miles shore line of creeks surveyed.
120 miles of roads surveyed.
15 miles of railroads surveyed.
5 topographic sheets completed.

Complete sets of observations

S. Forney.
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Topographic work along the Potomac River was in progress under the direction of
Assistant Forney on July 1. ‘The work continued until December 20, when it was
suspended until March 20. It wasresumed on this date and continued without inter-
ruption until the close of the year.

The topographic survey was extended along the south bank of the river from
Smiths Point to Gunston Cove, and on the north bank from Chickomuxen Creek to
Indian Head.

The party was then transferred to Rock Point, Md., and the topographic survey
of the north bank was extended from that place to Lower Cedar Point.

The work was in progress on June 3o.

HYDROGRAPHY, MASSACHUSETTS, J. J. Gilbert.
‘TOPOGRAPHY. VIRGINIA.
TRIANGULATION.

Work under the above headings was assigned to Assistant Gilbert. In response to
a request from the commanding officer at Fort Hunt, Va., Assistant Gilbert was
instructed to determine the relative positions of certain objects in that vicinity. He
visited Fort Hunt on April 26, May 19, 20, 22, and 23, and measured all the angles
required for the work. The work was based on the distance between the old triangula-
tion stations, Fort Washington and Bryant Point. It was impracticable to use the
latter station and the line was prolonged a certain distance to a point called Bryant
Point 2, from which the desired observations could be made.

On June 3 Assistant Gilbert proceeded to Woods Hole, Mass., and imade a hydro-
graphic examination of a portion of the Middle Ground in Vineyard Sound where shoal
water had been reported, and returned to the Office on June 8.

On June 12 Assistant Gilbert proceeded to Virginia Beach, Va., to determine the
position of a number of prominent objects which could be used in making a hydro-
graphic examination off Cape Henry.

He measured the distance from Cape Henry Light-house to Life-Saving Station
No. 4, which is located south of Virginia Beach. From this measured line the position
of all prominent objects along the shore were determined by using a plane table. A check
was obtained on the work by using the old triangulation line from Cape Henry Light-
house to Cape Charles Light to determine the position of the Princess Anne Hotel at
Virginia Beach, one of the objects determined with the plane table from the measured
line,

The work was completed June 21.
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MAGNETIC OBSERVATIONS. ALABAMA. J. W. Green.

ILLINOIS.
MISSISSIPPI.

Stations occupied.

ALABAMA,
Centerville, Daphne, Mobile.
Citronelle, Fayette. Russelville,
Columbiana, Grove Hill. Talladega.
Dadeville, Jasper. Tuscaloosa.

ILLINOIS.
Bloomington, Havana. Hillsboro.

MISSISSIPPI.

Ackerman, Hazlehurst. Meadville,
Brookhaven, Indianola. Rolling Fork.
Canton. Kosciusko. Rosedale,
Clarksdale. Liberty. Tunica.
Fayette, Macon. Waynesboro.
Greenville. Magnolia. Woodville.

The extension of the magnetic work in Alabama and Mississippi was assigned to
Magnetic Observer Green. He began work at Tunica, Miss., on Jannary 4 and closed
work on March 28. '

At Greenville, Miss., and at Citronelle, Ala., the old stations had been destroyed
by buildings and could not be occupied. At Brookhaven, Miss., the old station was
occupied. At Mobile, Ala., observations were made at the old station and also at a
new one, as an electric car line was in operation within 300 feet of the old station.

Mr. Green began work at Bloomington, Ill., on June 5 and completed the observa-
tions at the three stations named above on June 1o, and closed work in this section on
June 11.  The old station at Bloomington was recovered and occupied.

MAGNETIC OBSERVATIONS. GEORGIA. J. S. Hill.

Stations occupied.

Athens. Dublin. Maucon.

Atlanta, Dupont. Madison.
Bainbridge. Elberton. Mount Vernon.
Baxley. Gainesville, Reidsville.
Blue Ridge. " Hawkinsville, Thomaston,
Buena Vista, : Jackson. *Valdosta.
Carrollton. “Jesup. Washington.
Clarkesville. : La Grange. Waycross.
Douglas.

Magnetic observations in Georgia were assigned to Assistant Hill.

He began work at Atlanta on January g and closed work at Blue Ridge on March 4.
Observations to determine the three elements of terrestrial magnetism were made at
the stations named above.

Considerable delay in the work was caused by tinfavorable weather.

Only one old station was recovered and occupied (Valdosta).
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MAGNETIC OBSERVATIONS. ILLINOIS. W. B. Keeling.
WISCONSIN.

Stations occupied.

ILLINOIS.
Freeport. Kuoxville. Princeton.
WISCONSIN.
Madison. Montello. Richland Center.
Marston.
Magnetic work in Illinois and Wisconsin was assigned to Magnetic Observer '

Keeling.
He began work on June 1o at Knoxville, Ill., and continued it during the remain-

der of the month.
Observations were made to determine the elements of terrestrial magnetism at the
stations named above. These stations were marked with stone posts lettered in a

suitable manner.
The work was in progress at the end of the fiscal year.

TOPOGRAPHY. VIRGINIA. E. B. Latham.
TRIANGULATION.

SUMMARY OF RESULTS,

Topography:
180 square miles area covered.
60 miles general coast line surveyed.
210 1miles shore line of rivers surveyed.
30 miles of shore line of creeks surveyed.
330 miles roads surveyed.
6 topographic sheets completed.

The continuation of the resurvey of certain portions of the shores of Chesapeake
Bay and tributaries was assigned to Assistant Latham.

At the beginning of the fiscal year he was at work in the vicinity of Pungoteague
Creek and the survey was continued to the southward from that point, the topographic
work extending inland to the Bayside road.

On April 8 the work was completed to Cape Charles and includes Long Island
and that portion of Smiths Island south of the light-house and life-saving station.
The party then moved to Bloomtown and completed the unfinished work in the vicinity
of the mouth of Pocomoke River. A sailboat was then hired and a survey was made
of Watts Island and the smali islands near it.

The party went ashore on Tangier Island and completed the survey of this island
on May 2o.

On June 1 the triangulation of Mobjack Bay and vicinity was begun and was in
progress at the close of the fiscal year, being nearly completed.
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MAGNETIC OBSERVATIONS. KENTUCKY. F. M. Little.
Stations occupied.

Elizabethtown. Hopkinsville. Louisville.
Greensburg. Leitchfield.

Magnetic work in Kentucky was assigned to Assistant Little.

He proceeded to Greensburg and began observations on October 27. Work was
continued until November 24. !

Observations to determine the elements of terrestrial magnetism were made at the
stations named above.

LEVELING. MARYLAND. E. H. Pagenhart.
OHIO.

SUMMARY OF RESULTS.

125 kilometers of line completed.
61 bench marks established.

Leveling work in Maryland and Ohio was assigned to Aid Pagenhart. He began
work at Baltimore on April 14 and on the 19th completed the connection between the
tidal bench marks at Fort McHenry and the bench marks on the Baltimore and Ohio
Railroad from which the railroad leveling started to the westward to reach Chicago
Junction, Ohio. In order to use this line in connection with other lines of levels of
similar accuracy this connection with tide water was made at Baltimore and a line was
run from Chicago Junction to Deshler, Ohio, to connect with the Coast and Geodetic
Survey bench marks at Deshler. The route followed the main line of the Baltimore
and Ohio Railroad between these places, and the work was completed between April 21
and June 7.

In this line the elevations of a number of bench marks established by the United
States Geological Survey and by the Baltimore and Ohio Railroad were determined.

HvyproGgrapuy. MARYLAND. W: E. Parker, Commanding,
SOUTH CAROLINA, Steamer Hydrographer.
VIRGINIA,

SUMMARY OF RESULTS.

40 square miles area covered.
778 miles of line sounded.
49 so1 soundings made.
2 tide stations occupied.
4 hydrographic sheets completed.

A hydrographic examination of the northern portion of the entrance to Charleston
Harbor was assigned to Assistant Parker. He arrived at Charleston with the steamer
Hydrographer on his way north from Key West, Fla., on July 2. ‘The necessary data
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reached him on July 5 and the work began immediately. The work was completed in
three days and on the 8th the vessel proceeded north. An area of 5 square miles
extending from the north side of the north jetty to the shore and to a point 1 mile east
of the end of the jetty was examined by sounding. Tidal data and a tracing of the
record on the self-registering tide gauge covering the time occupied by the work was
kindly furnished to the party by Capt. G. P. Howell, Corps of Engineers, U. S. Army.

Hydrogfaphic work in Potomac River was assigned to Assistant Parker in October
and he reached Colonial Beach, Va., on the 8th.

Forty square miles of area in the river between Lower Cedar Point and Blakistone
Island were covered with soundings. In the ‘‘Kettle Bottoms '’ 146 shoal spots were
examined and developed. ‘Most of the work about the shoals was done with the ship,
while a party in the whaleboat made soundings close inshore extending the work to
the shore line.

The shoal off Lower Cedar Point and the channel between the point of land and
the shoal was covered by sounding and the work was extended" to the northeast as far
as necessary to define the limits of the shoal.

In Rosier and Mattox creeks the channels were sounded to the limit of steamboat
navigation. A detailed survey was made in Monroe Creek. In the entrance to
Wicomico River the hydrography was extended from the limit of the recent survey as
far on the flats at Cob Point and St. Catharine Island as the draft of the ship would
permit. Nearly all the old signals were found standing and only a few additional ones
were erected. Tide staffs at Colonial Beach and at Cob Point Bar Light-house were
used at different times during the season and referred to each other hy simultaneous
observations. Simultaneous observations were also made in cooperation with the other
parties engaged in work in this vicinity. .

HYDROGRAPHY. CONNECTICUT. John Ross, Commanding,
DELAWARE, Steamer Hydrographer.
NEW YORK.
RHODE ISLAND.
VIRGINIA.

SUMMARY OF RESULTS.

116 miles of lines sounded.
6 998 soundings made.

Hydrographic examinations along the coast north of Virginia were assigned to
Nautical Expert Ross.

He left Baltimore on August 10 and made an examination of the region covered
by two shoal spots shown on the chart of Assateague Anchorage. The vessel proceeded
to Lewes, Del., and made a practical test of the compass deviation ranges established on
the Delaware Breakwater.

On August 19 the vessel reached Newport, R. I. A tide gauge was erected in
Point Judith Breakwater Harbor, and an examination was made of the harbor to deter-
mine its capacity as a harbor of refuge. This work was completed on September 4.
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On the 6th and 7th a hydrographic examination was made of the locality where a
shoal had been reported, north of Dyers Island, in Narragansett Bay. On the 8th an
examination was.made of the shoal southeast of Black Ledge off the entrance to New
London Harbor. On the 16th a search was madde by using the channel drag for a rock
reported 1 200 feet south of Execution Rocks Light-hotise. An area 1 mile long and
one-third of a mile wide was covered with the drag set to a depth of 30 feet.

Beginning on September 28 an examination was made of the ranges on the Dela-
ware River, and after completing this work the vessel returned to Washington on
September 3o.

Coast Piror WORK. FLORIDA. John Ross, Commanding,
GEORGIA. Steamer Hydrographer.

NORTH CAROLINA

SOUTH CAROLINA.

The field work required for the revision of the United States Coast Pilot, Atlantic
Coast, Part VII, Chesapeake Bay entrance to Key West was assigned to Nautlcal
Expert Ross, commanding the steamer Hydrographer. '

The Hydrographer sailed from Norfolk, Va., on March 23 and returned to that
port on June 24. During this period work was done as stated below.

The principal places visited during the season were: Elizabeth City, Edenton, Bel-
haven, Newbern, Portsmouth, Ocracoke, Morehead City, Loookout Bight, Southport,
and Wilmington, N. C.; Georgetown, Charleston, Beaufort, and Port Royal, S. C.;
Savannah, Darien, and Brunswick, Ga.; and Fernandina, Mayport, Jacksonville,
Miami, and Key West, Fla.

Sailing lines were checked along the coast from Ocracoke Inlet to Fowey Rocks,
through Albemarle and Pamlico sounds, the sounds and harbors to Key West, the
inland passage between Charleston and Fernandina, and through the Hawk Channel.

In the course of the work a spar (danger to navigation), a buoy in Frederica Creek,
a cluster of rocks in the Hawk Channel, and a shoal off Winyah Bay were located and
reported to the Office.

Great courtesy was shown by the United States engineers in charge of improve-
ments, the local authorities, and the pilots and steamboat and towboat captains, who
invariably put themselves to some inconvenience to furnish information for the Coast
Pilot.

In the collection of data, special attention was given to the sailing lines with refer-
ence to the aids (buoys, etc.), also any landmarks which can be used when making a
landfall or in approaching the entrances to the sounds. Time would not permit of mak-
ing systematic current observations, but the best local steamboat men, fishermen, and
pilots were consulted, and their information corroborates the general information
obtained on the subject.

The navigation on this section of the coast calls for more local information than is
generally required on other parts of our coast. The frequent changes in the depths
over the bars and the nature of the improvements under the supervision of the United
States engineers require that vessels of deep draft (over 21 feet) inquire beforehand
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what depth they can take in and out of the port to which they are bound; this is the
general practice at present. The presence, however, of Government dredges on the
bars of the principal harbors will in the near futute insure more permanent depths than
has been the case in previous years. ;

In connection with the inland waterways, the need is felt for a greater depth over
the swashes to Ocracoke Inlet. At present the best draft taken through Wallace Chan-
nel is 64 feet, and through Teaches Hole Channel, 7 feet; these drafts require the top
high water and what is known locally as a good tide. The only vessels which. can now
use Ocracoke Inlet to avoid Cape Hatteras are of 7 feet or less draft, and as vessels of
8 to g feet draft navigate Albemarle and Pamlico sounds and the canals, it would seem
that a depth of g feet over one of the swashes would benefit many vessels.

MAGNETIC OBSERVATIONS. ] OHIO. 1,. B. Smith.

Stations occupted. ,
Cadiz. Steubenville.
Magnétic observations were made at the two stations named above in October
(1-6) under the direction of Magnetic Observer Smith,

TiDE OBSERVATIONS. FLORIDA.
 MARYLAND.
NEW YORK.
PENNSYLVANIA.

Self-registering tide gauges were kept in operation throughout the year at the
following places:

Fort Hamilton, N. Y, Baltimore, Md. Fernandina, Fla
Philadelphia, Pa. ’

HYDROGRAPHY. MARYLAND. W. I. Vinal, Commanding,
VIRGINIA. Schooner Malichiess.

SUMMARY OF RESULTS.

165 square miles area covered.
1 419 miles lines sounded.
62 249 soundings made.
6 tide stations occupied.
7 hydrographic sheets completed.

Hydrographic work in the Potomac River was in progress on July 1 under the
direction of Assistant Vinal, commanding the Matc/iless.

He completed the work from the vicinity of Fort Hunt to Cockpit Point, joining
the work already completed in that vicinity. ]

He then completed the work from Upper Cedar Point to Lower Cedar Point and
afterwards returned to Glymont, Md., to make a survey of Belnont Bay and Occoquan
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Creek. 'This work was nearly completed on December 16, when the ice in the river
made it necessary to close work.

The hydrographic work on the Potomac River was resumed on April 21 in the
vicinity of Coles Point, Va.

Tide gauges were erected at several points and connected by simultaneous observa-
tions, and as many as possible of the old triangulation stations were recovered.

The hydrography was completed from Blakistone Island to Coan River. Some
additional shoals were found off the entrance to Nomini Bay and these were developed
and their limits defined. '

At the close of the year the hydrographic survey of the entrances to the bays,
rivers, and creeks along the lower Potomac River was in progress.

HYDROGRAPHY. MAINE. D. B. Wainwright.
TOPOGRAPHY. MARYLAND.
NEW JERSEY.
VIRGINIA.

SUMMARY OF RESULTS.
New Jersey.

Hydrography (includes Assistant Boutelle’s work):
25 square miles area covered.
383 miles lines sounded.
12 558 soundings made.
2 tide stations occupied.
3 hydrographic sheets completed.
Topography:
21 miles general coast line surveyed.
3 topographic sheets completed.

FPotomac River.

Hydrography:
12 square miles area covered.
221 miles lines sounded.
11 390 soundings made.
1 tide station occupied.
1 hydrographic sheet completed.
Topography:
16 miles shore line surveyed.
2 topographic sheets completed.

‘The construction of a wire drag 1 ooo feet long was assigned to Assistant Wain-
wright. He left Baltimore on July 23 in temporary command of the steamer Blake, and
proceeded to Frenchmans Bay, Maine, Magnetic observations were made at sea on the
voyage to Maine.

The work of constructing the drag, involving the necessary experimental work,
was completed as soon as possible, and it was pulled over a few lines before August 24,
when the work was turned over to Assistant P. A. Welker, commanding the steamer
Bache. 'This vessel reached Frenchmans Bay on August 15 and took part in the work
under the direction of Assistant Wainwright until August 24.
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On August 26 the continuation of the resurvey in the vicinity of Atlantic City was
taken up by Assistant Wainwright. The work was in progress under the direction of
Assistant Boutelle, and he proceeded to other duty as soon as relidved.

The resurvey of Absecon Inlet was completed on September 25 and of Great Egg
Harbor Inlet on October 15.

The work included the survey of the shore line at the entrance to'Brigantine,
Absecon, and Great Egg Harbor inlets, and a sufficient number of soundings to show
. the characteristic features of the approaches, bars, and mouths of the inlets.

The party then proceeded to Chesapeake Bay on the launch [Tuspector and took up
the resurvey of the shore line from Halls Creek to Cockrells Creek.

Excellent weather made it possible to complete this work before the end of
October, and the party reached Riverside, Md., on the 2gth.

The resurvey.of Nanjemoy Reach (from Maryland Point to Upper Cedar Point on
the Potomac River) began on October 31, and was completed on December 11. A
close survey was made of the deep water in the reach, but the launch in use drew
4% feet, and consequently no work was done in water less than 6 feet deep.

On December 12 the party went to. Clifton Beach to aid in finishing the work in
that locality, but little was accomplished. The weather had become quite cold, and
the river soon filled with ice floes, which made it necessary to close work on the 18th.

Between April 26 and May 4 Assistant Wainwright went to Jamestown Island,
Virginia, and revised the old topographic work on the western portion of the island,
in order to show its present condition, so that the chart of the island can be brought
up to date. .

On June 17 Assistant Wainwright went to Rockland, Me., to verify the lengthof a
speed-trial course which had been established off that place, This work was done at
the request of the Navy Department. Unfavorable weather delayed the work, and it was
in progress on June 3o.

HYDROGRAPHY. MARYLAND. D. B. Wainwright, Commanding,
VIRGINIA. Steamer Endeavor.

SUMMARY OF RESULTS.

129 miles lines sounded.
4 498 soundings made.
2 tide stations occupied.

Hydrographic work at the mouth of the Potomac River and experimental work
with a quick-sounding machine were assigned to Assistant Wainwright. He assumed
command of the steamer Zndeavor on May 14, and made a hydrographic survey of the
area at the mouth of the Potomac River between Smith Creek-Coan River to Point
Lookout-Smith Point.

The hydrographic work was suspended on June 7, and on the 8th experiments
were made with a quick-sounding machine.

On June g the vessel left the working ground and proceeded to Washington.
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MAGNETIC OBSERVATIONS. MARVYLAND. W. T. Wallis.
NEW JERSEY.
NEW YORK."

Stations occupied.
NEW JERSEY.

Belvidere. Morristown, Newton,
Hackensack
NEW YORK.

Carmel. Kingston. Poughkeepsie.
Setauket. Monticello. West Hampton.
Fire Island. New City. White Plains,
Greenport. Oyster Bay.

The magnetic work at the magnetic observatory at Cheltenham, Md., was assigned
to Magnetic Observer Wallis, and he was also placed in charge of the observatlons in
certain localities in New Jersey and New York.

The variations in the force of terrestrial magnetism at Cheltenham, Md., were auto-
matically recorded on two sets of self-registering instruments at the observatory during
the year.

Observations to determine the absolute value of the magnetic elements were made
‘on two days each week, and special records were obtained on the 1st and 15th of each
month.

The observatory is a voluntary station of the Weather Bureau, and daily meteoro-
logical observations were made as required of voluntary observers.

In the latter part of November a seismograph was mounted at the observatory and
a record has been obtained since that time.

Magnetic observationus at 4 stations in New Jersey and at 11 statlons in New York
were made under the direction of Mr. Wallis.

HYDROGRAPHY. FLORIDA. P. A. Welker, Commanding,
MacNETIC OBSERVATIONS. MAINE. Steamer Rache.
TRIANGULATION. MASSACHUSETTS,

SUMMARY OF RESULTS.

Hydrography:
112 square miles area covered.
266 miles of line sounded.
12- 023 soundings made,
4 tide stations occupied.
5 hydrographic sheets completed.
Magnetic observations:
2 stations occupied on land.
7 stations occupied at sea.
Triangulation:
503 square miles area covered.
4 stations occupied.
5 geographical positions determined.
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The steamer Backe left Baltimore on August 6 for Frenchmans Bay, Maine, under
command of Assistant P. A. Welker, to take part in the hydrographic examination of
that bay with the long wire drag recently constructed. Magnetic observations were
made at sea on the voyage to Maine and the vessel réached Frenchmans Bay on
August 15. Assistant Welker reported immediately to Assistant Wainwright, com-
manding the steamer Blake, and was engaged in work under his direction until August
25. On August 26 Assistant Welker assumed direction of the work of his own vessel .
and that of the steamer Blake, under command of Assistant Faris.

The Blake and three launches were used to operate the long wire drag wlnle the
Bache made an examination of the region northeast from Mount Desert Rock, where a

9 -fathom spot had been reported.

A description of the long wire drag, constructed for use in the work, is publlshed
as an appendix to this report.

The work of sweeping Frenchmans Bay was completed on October 28. The drag
was carried over a distance of 331 miles, and the area covered was 43 square miles.

An area of 66 square miles, covering the vicinity of the reported 9J4-fathom
bank, was carefully examined with the submarine sentry set to depths from 15 to 20
fathoms.

On October 1 the Backe went to the assistance of the sloop /sland Belle, reported
ashore on Long Porcupine Island. The sloop had been abandoned. A crew in charge
of Mr. Sanger was placed on board, and the sloop was towed into Bar Harbor. “The
master and two men were afterwards taken off the island and placed on board the sloop.

The work in this vicinity closed October 31. '

Between November 11 and 15 two uncharted rocks were located, one in the vicinity
of Gloucester, Mass., on which the U. S. S. Prairie had struck, and one off Tenpound
Island, near the light-house of the same name,

The Bache reached Key West, Fla., on May 11, and preparations were made imme-
diately to examine South West and South East channels.

The necessary signals were erected and their positions were determined. Drags set
. at various depths, as required, were used on the ship and on one of the launches.
Lines were run, with the drags in position, approximately parallel to the axes of the
channel, at distances of 10 to 70 meters apart. Whenever an obstruction was struck
the locality was thoroughly developed by sounding, and the shoalest water was obtained
by setting the drag at various depths until one was found which would just clear the
obstruction.

Magnetic observations were made in the harbor of Kingston, Jamalca en route
from Colon to Key West, and at sea between Jamaica and Key West. Observations
were made on land at Key West and at sea en route to Chesapeake Bay, also off Fort
Mouroe after entering the bay.
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TRIANGULATION. FLORIDA. Isaac Winston.
GEORGIA.

SUMMARY OF RESULTS.

23 old stations recovered.

14 new stations established.

31 stations occupied.

59 geographic positions determined.

The recovery of old triangulation stations along the coast south of Brunswick, Ga.,
and the determination of certain aids to navigation was assigned to Assistant Winston.

He reached Brunswick on January 17 and began work immediately. Five stations
were recovered in the vicinity of Brunswick and one new one was established, and from
the bases furnished by these ‘stations the positions of five beacons and two other objects
were determined.

The location of all old stations between Brunswick and Fernandina were visited
and a search was made for the station marks. The frequent burning of the woods, the
growth of the trees and the extension of wooded areas, the erosion of banks by floods
and high tides, and the destructive action of curious persons during the many years
which had elapsed since the stations were established and used, all contributed to make
the work of recovery difficult.

Three stations were recovered south of St. Andrews Sound, and the triangulation
was extended to cover the entrance to the sound by establishing 5 new stations. Four
wharves on Cumberland Island and one on the Mainland were fixed in position by
angles measured from the wharves.

In the vicinity of Fernandina 3 old stations were recovered and 3 new ones were
established. From the bases thus furnished the positions of fourteen aids to naviga-
tion and other objects were determined.

In the vicinity of Nassau Sound 5 old stations were recovered.

In the vicinity of the mouth of St. Johns River 4 old stations were recovered and
6 new ones were established. From these bases 12 aids to navigation and other objects
were determined. Three of the new stations were stations used by the Corps of Engi-
neers in their triangulation of the river and they were used to connect the two systems
of triangulation.

In the vicinity of St. Augustine 3 old stations were recovered and the positions of
7 prominent objects in the town were determined. The marks at the old stations
recovered were renewed or supplemented in a manner to make them more permanent.

All new stations were marked in a substantial manner. The buildings in Bruns-
wick, Fernandina, and St. Augustine were located on the plans of the town, so that
the charts can be corrected to show the existing conditions.

The self-registering tide gauge at Fernandina was inspected and certain necessary
repairs were made. Fieldwork closed May 4.
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HYDROGRAPHY. MARYLAND. F. A. Young, Commanding,
MASSACHUSETTS. Steamer £ndeavor.
VIRGINIA.

SUMMARY OF RESULTS.

195 miles line sounded.
11 196 soundings made.

The determination of certain dangers to navigation off the coast of Massachusetts
was assigned to Assistant Young, commanding the steamer Endeavor.

The vessel reached New Bedford, Mass., on August 15 and an examination was
made of several shoal spots in New Bedford Harbor.

A rock on which the U. S. S. Dixie struck was located by using the harbor sweep
after the lead line had failed to show its presence, which indicates that it is small and
has a rounded top.

On September g the vessel went to Edgartown and the regions in the vicinity of
eleven old wrecks were examined by dragging a long wire over the location of the
wrecks, as formerly determined. Some of them have disappeared and no trace of them
could be found. The present condition of the others as dangers to navigation was
determined.

This work was completed and the vessel sailed from New Bedford to Norfolk, Va.,
on October 14.

On June 20 Assistant Young, on the FEndeavor, reached Colonial Beach, Va., and
made an examination of the new channel through the Kettle Bottom Shoals on the
north side of the Potomac River by using a chaunnel sweep.

Lines were run through this chanunel with the sweep in position and the greatest
depth possible to be carried through at low water was determined.

Hydrographic work was in progress on the lower Potomac River at the close of
the fiscal year. '



MIDDLE DIVISION.
MIDDLE DIVISION—BETWEEN THE MISSISSIPPI RIVER AND THE ROCKY

MOUNTAINS.
Arkansas. Louisiana. North Dakota.
Indian Territory. Minnesota. Oklahoma.
Iowa. Missouri. South Dakota.
Kansas. Nebraska. Texas.
ASTRONOMIC OBSERVATIONS. MINNESOTA. W. H. Burger.
RECONNAISSANCE. TEXAS.

TRIANGULATION.
SUMMARY OF RESULTS.
Astronomic observations:
7 azimuths established.
‘Reconnaissance:
2 240 square miles area covered.
52 stations selected.
Triangulation:
4 580 square miles area covered,
63 stations occupied.
95 geographic positions determined.

The extension of the trangulation along the ninety-eighth meridian was in progress
on July 1 under the direction of Assistant Burger, and he was engaged in completing
the observations at Oscarson triangulation station in Minnesota. Stations Foss, Wah-
peton, and Western were occupied, and after completing the observations at these
stations a branch triangulation was extended to Royalton and thence along the Missis-
sippi to Brainerd, where the work closed for the season on October 22.

Observations were made at the following stations in addition to those named above,
viz, Bullis, Dalton, Elbow, Leaf, Alexandria, Holmes, Parkers, Long, Osakis, Maple,
Leslie, Eagle, Lone, Birch, Brockway, Royalton South Base, Royalton North Base,
Alberta, Johnson, Falls, Rail, Daggett, Gull, and Jones. Dalton astronomic station
was connected with the triangulation. Azimuth observations were made at stations
Osakis, Royalton South Base, and Gull.

The positions of the following stations of the triangulation along the Mississippi
River, made under the direction of the Mississippi River Commission, were determined,
viz, Back—-Base, Skounter—Hill, Gottwalt, Royalton, Swan Creek, Big Mound, and Oleson.
In addition to these, station Brockway is identical with Mississippi River Commission
station Suintax. - :
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The elevation of Back—Base had been determined by precise leveling and it was also
connected with the triangulation by vertical angles. During the latter part of the
season fog, mist, and rain caused considerable delay in the progress of the work. Sig-
nalman J. S. Bilby extended the reconnaissance from Aitkin to Duluth, Minn,, by
September 1 and took charge of the signal building personally on that date. Foremen
W. C. Nohl and Floyd Bilby had been in charge of the building party previous to that
date under the supervision of Signalman Bilby, who directed their movements by letter.
The building party closed work in Minnesota on September 12 and went to Texas to
continue the work in that State. »

Signalman Bilby completed the reconnaissance between Floresville and Alice on
November 4, when he again took personal charge of the signal building party which
had been at work under his direction in charge of F oreman Floyd Bilby. On December
22 the work of building signals was completed for the season, and the party was dis-
banded. The observing party began work in Texas at Serita station on November 10
and continued work until January 29, when the observations were completed for the
season. :

Observations were made at the following stations, viz: Serita, Stockdale, Ruckman,
Karnes, Bryde, Choate, Pettus, Borroum, Wiess, Beeville, Fleming, Miller, O'Neill,
Welder, Skelly, Mathis, Nolan, Elliff, Reynolds, Alice, Wood, Alice East Base, and
Alice West Base.

Observations to deterinine azimuths were made at stations Karnes, Miller, and Alice.

The reconnaissance was extended from the vicinity of Barquette to the Gulf of
Mexico off Corpus Christi. The work in connection with the closing operations for
the season was completed on February 1r1. o

Advantage was taken of Assistant Burger's presence in Texas and he was directed
to inspect the tide gauge at Galveston. He proceeded to that place on the 12th and
performed the duty assigned him. He also verified the position of the tide staff by
leveling to the bench marks. '

Assistant Burger resumed work on the triangulation in Minnesota on April 24,
when Signalman Bilby reached Aitkin with the party outfit, which was brought from
Texas under Assistant Burger’'s direction. He organized a signal building party and
began the erection of signals on May 4. * At the close of the fiscal year signals had
been erected at 13 stations and the work was in progress.

Assistants Burger and King reached Aitkin on May 31 and immediately organized
an observing party.

Observations began on June 8 and the following stations were occupied before
June 30, viz: Gull, Jones, Rabbit, Brook, and Bethlehem. While at Aitkin a short
base line was selected and angles were measured to determine the elevation of certain
prominent objects in the town above a bench mark established on the court-house
by the Mississippi River Commission. These objects were connected with the triangu-
lation as a check on the elevations. The chief of the party did all in his power to
aid Assistant King in becoming familiar with the details of the work in anticipation
of transferring the charge of the work to him in July.

Observations were in progress at Bethlehem station on June 30.
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MAGNETIC OBSERVATIONS. NORTH DAKOTA J. A. Fleming.
Stations occupied.
Fargo.

On June 26 Mr. Fisk began work in North Dakota under the direction of Mag-
netic Observer Fleming and made observations at the station named above. The work
was in progress on June 3o.

MAGNETIC OBSERVATIONS. ARKANSAS. J. W. Green.
MISSOURI.

Stations occupied.

ARKANSAS.
Bentonville, Russellville. Van Buren.
MISSOURI.
Greenville. Houston. Mount Vernon.

The work of making magnetic observations at certain places in Arkansas and
Missouri was assigned to Magnetic Observer Green. He began work at Russellville,
Ark., on May 19 and closed on June 3. During this period he made observations to
determine the elements of terrestrial magnetism at the stations named above.

MAGNETIC OBSERVATIONS. IOWA. W. B. Keeling.
Stations occupied.

Keokuk.

Magnetic work in Towa was assigned to Magnetic Observer Keeling, and he made
observations to determine the elements of terrestrial magnetism at Keokuk on June 14.
The station was marked by a stone post suitably lettered.

LEVELING. : IOWA. J. B. Miller.
MINNESOTA.
NORTH DAKOTA.
SOUTH DAKOTA.

SUMMARY OF RESULTS.

831 kilometers of line completed.
304 bench marks established.

The extension of the standard levels west from St. Cloud, Minn., was assigned to
Aid Miller.
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The work began on July 6, and started from a bench mark established by the
Mississippi River Commission near St. Cloud. The route follows the Great Northern
Railway to Fairmount, N. Dak., thence over the Chicago, Milwaukee and St. Paul Rail-
way to Twinbrooks, S. Dak.; thence across the country to Stockholm, and thence along
the Great Northern Railway to Watertown, S. Dak., where the work closed for the
season on November 5.

At Fairmount, N. Dak., the line was connected with bench marks established by
the United States Geological Survey, and at Ortonville, Minn., it was connected with
bench marks established by the Corps of Engineers, U. S. Army. The elevations of
the station marks at triangulation stations Osakis, Alexandria, Elbow, Foss, Oscarson,
and Mound were determined. '

Mr. Miller resumed work on the extension of the levels in South Dakota in April.
He began work at Watertown on the 17th, and extended the line along the Great
Northern Railway to Vienna, S. Dak., and thence along the Chicago, Milwaukee and
St. Paul Railway to Sioux City, Iowa, via Madison and Sioux Falls Junction. From
Madison a branch line was run across the country 7 miles to triangulation station Crane,
and triangulation station Hansen was reached by a branch line 214 miles long.

Nine bench marks established by the United States Geological Survey near Harris-
burg were used in the work and three bench marks established by the Corps of Engi-
neers, U. S. Army, near Elk Point, S. Dak. In leveling along the railroads the rails
were used as turning points. Velocipede cars were used as the means of transportation
and the thanks of the Survey are due the officials of the railway companies for their
kindness in granting this privilege and for the courtesies extended to the party.

The work was completed on June 3o.

LEVELING. MINNESOTA. E. H. Pagenhart.

SUMMARY OF RESULTS.
42 kilometers of line completed.

9 bench marks established.

The extension of the standard levels northward from Evansville, Minn., was
assigned to Aid Pagenhart and he began work on June 17. The route followed the
Great Northern Railway to Dalton, where the work was in progress on June 3zo.

MAGNETIC OBSERVATIONS. INDIAN TERRITORY. L. B. Smith.
KANSAS.
OKLAHOMA.
TEXAS.

Stations occupied.
INDIAN TERRITORY.

Claremore. Sapulpa. Vinita:
Okmulgee, Tahlequah. Wagoner.
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KANSAS,
Abilene. Hutchinson. Pratt.
Cimarron. Jetmore. Russell.
Clay Center, Junction City. Salina.
Concordia. Kingman. Scott.
Dighton. Kinsley. Seneca.
Dodge City. Lakin. St. John.
Eldorado. Larned. Tribune.
Ellis. Leoti. Wakeeney.
Ellsworth. Lincoln Center. Wallace.
Garden City. Lyons. Washington.
Gove. McPherson. Westmoreland.
Great Bend. Ness City. Wichita.
Greensburg. Newton. Winfield.
Hays. Parsons.
OKLAHOMA.
Alva, Enid. Newkirk.
Anadarko. Guthrie. Oklahoma.
Chandler. Lawton. Pawhuska.
Cordell. Mangum.
TEXAS.
El Paso. Sierra Blanca.

Odessa.

The magnetic work at the Baldwin Magnetic Observatory and the extension of the
magnetic survey in certain Jocalities was assigned to Magnetic Observer Smith.

The variations in the force of terrestrial magnetism at Baldwin, Kans., were auto-
matically recorded at the observatory during the year on self-registering instruments.
Observations were made at this station on Monday of each week to determine the abso-
lute value of the magnetic forces, and special records were made with the magnetograph -
on the 1st and 15th of each month.

During the month of December the old magnetograph was removed and a set of
new Schulze instruments were installed.

During the year magnetic observers were assigned to duty under the direction of
Mr. Smith, and they made observations to determine the value of the elements of
terrestrial magnetism at the places named above.

TIDE OBSERVATIONS. LOUISIANA.
TEXAS.

A self-registering tide gauge was kept in operation throughout the year at Gal-

veston, Tex.
Another self-registering gauge was established at Weeks, La., on March 1, and

maintained during the rest of the fiscal year.



WESTERN DIVISION.

IVESTE[;’A’ DIVISION—WEST OF THE ROCKY MOUNTAINS.

Arizona. Montana. Utah.
California. . Nevada. Washington.
Colorado. New Mexico. Wyoming.
Idaho. - ' Oregon.
LEVELING. WASHINGTON. G. C. Baldwin

SUMMARY OF RESULTS.

277 kilometers of line completed.
86 bench marks established.

The extension of the standard levels was in progress on July 1 by a party under
the direction of Aid Baldwin, and he was at work in the vicinity of Clealum, Wash.
The levels were extended over the main line of the Northern Pacific Railway to Pasco,
and thence over a branch line to Hunts Junction, Wash. From this place the levels
were carried along the Washington and Columbia River Railway to a point 5 miles
distant, when a connection was made with the levels from the eastward, completing the
line from the Atlantic to the Pacific oceans. The officials of the railways were unwilling’
to grant the privilege of using velocipede cars on their tracks, but they generously placed
a freight car at the disposal of the party, to be used as quarters, and hauled this car
from place to place, as requested. No charge was made for this service which greatly
facilitated the progress of the work in the sparsely settled region over which the route
passed.

In his report Mr. Baldwin expresses his appreciation of the favors shown the party
by the officials of the two railways, and the thanks of the Survey are due the companies
for the above and other courtesies extended to the party.

On the portion of the line between Pasco and a point 4 miles south of Hunts Junc-
tion the country is desolate and sandy, and the drifting sand in windy weather made it
impossible to use the wind break and stopped the work when the wind was very strong.
The work was completed on October 1 and the party was immediately disbanded.

AsTrRONOMIC OBSERVATIONS. ' CALIFORNIA. O. B. French.
RECONNAISSANCE. OREGON.
TRIANGULATION. WASHINGTON.

SUMMARY OF RESULTS.

Astronomic observations:
5 azimuths determined.
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Reconnaissance:
3 150 square miles area covered.
37 triangulation stations selected.
2 base lines selected.
Triangulation:
1o 700 square miles area covered.
30 stations occupied.
74 geographic positions determined.

The triangulation along the coast of California, north of San Francisco, was in
progress on July 1 under the direction of Assistant French, with Assistant Hill as a
member of his party, and observations were being made at Spur station.

On July g the observing party proceeded to Boliver station in charge of Mr. J. S.
Hill, and Mr. French went to Washington to extend the reconnaissance from the
Columbia River to Puget Sound. After considerable delay on account of the smoky
condition of the atmosphere several stations were approximately located and a base line
was selected. Mr. French returned to the observing party on August 10. The follow-
ing stations in the main scheme were occupied in the order named: Spur, Boliver, Cen-
tral Point, Sterling, Soda, Rust, Black, Onion, White, Scott, Yellow, and Fairview.

In October the astronomic station at Roseburg, Oreg., was occupied. In order to
connect with a Geological Survey bench mark at this place, a short base line was
measured and two points were occupied for the measurement of the necessary angles.
Later in the month 2 stations, Rose and Burg, in this vicinity, were occupied. Obser-
vations were made to determine an azimuth at the astronomic station on Skiuners
Butte and horizontal angles were measured at that station and at Seavies to connect
the astronomic station with the main scheme. On November 12 Mr. French returned
to Tacoma and spent a week on reconnaissance, but the weather was unfavorable and
very little was accomplished. Work for the season closed on November 20.

Mr. French resumed work on the reconnaissance on April 14 and selected several
stations before starting a signal building party to work. He then completed the recon-
naissance to Tacoma and returned to Fugeue, Oreg., May 31. Mr. Hill had reached
Eugene a few days before and had the outfit nearly ready for use. Observations began
at Ridge station on June 6, and the work at North Base, Twin, and Peterson was
completed. On June 15 the outfit was shipped to Tacoma and the observing party pro-
ceeded to that place. Some time was spent in completing the work of the signal
building in the vicinity, as that party was sent at once to the mountains. Stations
Wash, Smelt, Tacoma, Astronomniic, Robinson 11, Dash, and Piner were occupied before

June 30.

AsTRONOMIC OBSERVATIONS. NEW MEXICO. E. D. Preston.
BASE MEASUREMENT.
RECONNAISSANCE.
TRIANGULATION.
SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth determined.
1 latitude determined.
1 longitude determined.
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Base measurement:
1 base line measured,

Reconnaissance:

45 square miles area covered.

53 triangulation station selected.
Triangulation:

45 square miles area covered.

29 stations occupied.

85 geographic positions determined.

The survey of the United States Public Health and Marine-Hospital Service
Reservation at Fort Stanton, N. Mex., requested by the Treasury Department, was
assigned to Assistant Preston. He reached Fort Stantoir on September 17 and found
Mr. Fitzgerald at work, and various preparations had been made. The reconnaissance
was extended over the reservation, and numerous triangulation stations were selected.
A base line was measured with a steel tape, and the latitude and longitude of a point
and the azimuth of a line were determined from observations of the sun. The triangu-
lation stations in the main scheme were occupied, and their geographic positions were
determined. The elevations of these stations were also determined trigonometrically.
The reservation covers 38 square miles and has a general rectangular shape, but
the boundary is irregular and is composed of 62 separate lines, which involves an
equal number of corners to be recovered and marked.

HVYDROGRAPHY. CALIFORNIA. A. F. Rodgers.
SreEED TRIAL COURSE. WASHINGTON.

T1DE OBSERVATIONS.

TRIANGULATION.

Work as indicated was assigned to Assistant Rodgers. On July g he proceeded to
Santa Barbara and put the speed trial course in that vicinity in order, as the result of a
request from the Navy Department. The range marks were repaired and two detached
line fences were constructed to strengthen the definition of the western range. Two
of the old triangulation stations were recovered, and, from the line between them as a
base, the position of a windmill in the rear of Santa Barbara Light-house was deter-
mined to strengthen the eastern range. The field work was completed on July zo.

On September 8 Mr. Rodgers proceeded to Seattle, Wash., to prepare the Alki
speed trial course for use. Two of the targets had been destroyed and had to be
replaced. This work was done at the request of the Navy Department. It was com-
pleted on September 18.

In June Aid P. C. Whitney reported to Assistant Rodgers for the purpose of estab-
lishing a self-registering tide gauge in Santa Monica Bay, California, under his
direction. Mr. Whitney reached Santa Monica on June 13, and, after examining the
available localities, selected Redondo as the most suitable place for the erection of the
gauge. The work of installing the gauge began immediately and was in progress at the
close of the year.

Tide observations were continued during the year at the Presidio Station, San
Francisco, Cal., under Mr. Rodgers’s direction.
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CHARGE OF SUBOFFICE. CALIFORNIA. A. F. Rodgers.

The suboffice of the Survey in San Francisco was continued under the charge of
Assistant Rodgers, who attended to numerous duties, many of them matters of routine,
as the representative of the Superintendent on the Pacific coast.

Various officers were temporarily attached to the suboffice during the year, engaged
in completing the records of their work in the field.

LEVELING. OREGON. F. H. Sewall.
WASHINGTON.

SUMMARY OF RESULTS.

323 kilometers of line completed.
105 bench marks established.

The work of extending the standard levels westward from Durkee, Oreg., was in
progress July 1 by a party under the direction of Aid Sewall. 'The route followed the
Oregon Short Line Railroad to Huntington, Oreg., and thence along the road of the
Oregon Railroad and Navigation Company to a point 5 miles south of Hunts Junction,
Wash., where a junction was made with a line from the west, thus completing the line
between the Atlantic and Pacific oceans on October 14, 1904.

Velocipede cars were used as the means of transportation, and the thanks of the
Survey are due the officials of the railway companies mentioned for their generosity in
granting this privilege without charge. '

MAGNETIC OBSERVATIONS. ARIZONA. L. B. Smith.
CALIFORNIA.
IDAHO.
NEVADA.,
NEW MEXICO.
UTAH.
WYOMING.

Stations occupied,
ARIZONA,
Yuma.

CALIFORNIA.

Bakersville, Imperial. ~  San Bernardino,
Banning. Indio. San Diego.
Calexico. Ransburg. Stedman.
Escondido. Redlands. Temecula.
Holtville. Sacramento.

IDAHO.
Arco. Malad City. Shoshone.
Blackfoot. Minidoka. Soda Springs.

Dubois. Pocatello.
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NEVADA.
Carson City. Hawthorne. VYerington.
Elko. Sodaville.

_ NEW MEXICO,
Deming,
UTAH.
Ogden.
WYOMING.
Cokeville. Green River.

Magnetic work in the States named above was assigned to Magnetic Observer
Smith and a magnetic observer was detailed to make the observations. He began work
at Deming, N. Mex., on February 4. After completing the observations at that place,
he occupied 1 station in Arizona, 14 stations in California, 8 stations in Idaho, 5 in
Nevada, 1 in Utah, and 2 in Wyoming. ‘The work was in progress at Shoshone, Idaho,
.on June 30.

TiDE OBSERVATIONS. WASHINGTON.

A self-registering tide gage was maintained throughout the year at Seattle, Wash.



DIVISION OF ALASKA.

H. C. Denson, Commanding,

HyYDROGRAPHY. ALASKA.
Steamer McArthur.

SUMMARY OF RESULTS.

160 square miles area covered.
388 miles of lines sounded.
783 soundings made.

1 tide station occupied.

Hydrographic work in Resurrection Bay, Alaska, was assigned to Assistant
Denson. He left Seattle, Wash., in the McArthur on May 12, and reached Seward,
Alaska, on the 29th. Signals were erected and the work of sounding began as soon
as the necessary preparations were completed. The work in Resurrection Bay was
suspended on June 6 and the vessel proceeded to Prince William Sound and began
hydrographic work in the vicinity of Naked, Smith, and Seal islands. ‘This work was

in progress on June 30.

E. F. Dickins, Commanding,

HyYDROGRAPHY. ALASKA.
Steamer Gedney.

TOPOGRAPHY.
TRIANGULATION.

SUMMARY OF RESULTS.

Hydrography:
216 square miles area covered.
1 331 miles of lines sounded.
18 307 soundings made.
g tide stations occupied.
Topography:
123 square miiles area covered.
280 miles shore line surveyed.
112 miles shore line sketched.
2 topographic sheets completed.
Triangulation:
65 square miles area covered.
26 stations occupied.
60 geographic positions determined.

On July 1 the party on the steamer Gedney, under command of Assistant Dickins,
was at work in Port Alice, Davidson Inlet, Alaska.
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The work was continued in this locality until July 27, when the ship was moved
to Holbrook, at the head of the inlet, and work was done in the vicinity until August
" 24, when the ship went to Cyrus Cove and remained there until the close of the season.
During the season a hydrographic survey was made of Iphegenia Bay, of a portion
of Warren Channel, of Davidson Inlet, and of Sea Otter Sound. A survey was made of
the shore line on Warren Island in Iphegenia Bay and Warren Channel, along the shore
of Davidson Inlet and Sea Otter Sound, and a portion of Tuxekan Passage, and of
several islands in these waters. The shore line at Shakan was surveyed. A reconnais-
sance was made through El Capitan Passage, and the shore line of the main islands
and of numerous small islands was sketched. Interior topography was surveyed along
the shores of Davidson Inlet, of Sea Otter Sound, and of Tuxekan Passage, and a
survey was made of numerous small islands in these waters. Triangulation was done
in Iphegenia Bay and Sea Otter Sound.

Field work closed on October 5 and the vessel proceeded to Sitka via Wrangell for
coal. At Sitka the Cosmos and launch 777, which had been used during the season,
were hauled out and housed. On October 15 the vessel left Sitka and reached Seattle
on October 23.

On May 17 Assistant Dickins left Seattle on the Gedney to resume work on the
coast of Alaska. On May 23 the survey of the north arm of Moira Sound began and
was completed on the 27th. A hydrographic survey, based on a plane table triangula-
tion, was made of Dolomi Bay and Port Johnson. Work in Cordova Bay was begun
on June 5 and signals were erected around the bay and in Hetta Inlet. A tide staff
was established at Coppermount and at Sulzer. A base line was measured by means of
a stadia on Jumbo Island and a plane table triangulation was extended as far as Lime
Point at the head of Cordova Bay. The hydrographic work began near Jumbo Island
and was extended to the head of the inlet. The shore line was determined by plane
table intersections and sextant angles and was sketched between these stations. An
examination was made of the portage between the head of Hetta Inlet and Chol-
mondeley Sound. '

On June 17 the vessel went to Coppermount and continued the work to the south-
ward until June 20, when the anchorage was changed to Hassiah Inlet, where another
tide staff was established. The work was continued to the southward until the 2gth,
when the vessel moved to Kassa Inlet, where a tide staff was erected, and the work was
in progress in this inlet on June 30. The weather was unusually favorable during the
whole season.

MAGNETIC OBSERVATIONS. ALASKA. H. M. W. Edmonds.

The work at the magnetic observatory at Sitka, Alaska, was assigned to Magnetic
Observer Edmonds. The variations of the forces of terrestrial magnetism were auto-
matically recorded by self-registering instruments at the observatory during the year.
Observations to determine the absolute value of the magnetic forces were made at least
once every week. A record was obtained on the seismograph and meteorological
observations were made every day. ‘Time observations were made when the weather
permitted, as the time signals sent over the cable could not be depended upon.
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An astronomical clock, received toward the close of the fiscal year at the marine
barracks, was set up, and it is hoped that it will eventually prove to be of value in the
work of the observatory. .

A special record was made by the magnetograph on the 1st and 15th of each
month. '

HYDROGRAPHY. ALASKA. . W. C. Hodgkins, Commanding,
Steamer Patterson.

Hydrographic work in southeastern Alaska was assigned to Assistant Hodgkins.

He left Seattle, Wash., on May 19 and began sounding on June 2 on the line selected

" for the military cable between Valdez and Seward, Alaska, and reached Seward on
the 3d. The McArthur, with Assistant H. C. Denson in command, and the 7Zaku,
with Aid Sasnett in command, were found at work in Resurrection Bay. The
McArthur was sent to make additional soundings in Montague Strait in the vicinity of
Seal Island, near the northern end of the strait.

Magnetic observations were made at Seward and the ship was swung for magnetic
observations at sea. A running reconnaissance was made through Montague Strait,
and on June 10 a reconnaissance in this strait began for the purpose of selecting trian-
gulation stations. Two old triangulation stations were recovered and several new
stations were selected. Some topographic work was done on two small islands (Smith
Island and a small island off the southwest end of Smith Island called provisionally
Giacomini Island). A hydrographic examination was made of the space between Res-
urrection Bay and Montague Strait and some soundings were made in Prince William
Sound. An examination was made of the entrance to Landlocked Bay and a reported
rock was located. A sSearch was made for a shoal reported as having been seen 3
miles off Bligh Island at very low tide, but no such shoal was found.

The work was in progress at the end of the fiscal year.

AsTrONOMIC OBSERVATIONS. ALASKA. J. E. McGrath.

SUMMARY OF RESULTS.

1 longitude station occupied.

The determination of the longitude by the telegraphic method of certain places
in Alaska was assigned to Assistants J. E. McGrath and Edwin Smith, in charge of
cooperating parties.

Mr. McGrath reached Sitka, Alaska, on April 17 and mounted the instruments in
a small building belonging to the Magnetic Observatory. Owing to the unfavorable
weather and a break in the cable no observations were obtained until May 24.. The
observations were completed, and on May 29 Mr. McGrath started to Seattle, from
which place the longitude of Sitka was being determined, to exchange stations with
Assistant Smith, and reached there on June 3.

At the request of the Canadian government, observations were made in cooperation
with a Canadian observer at Vancouver, British Columbia, on eight nights. Observa-
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tions were also made to determine the relative personal equation of Assistants McGrath
and Baird.

Owing to unfavorable weather at Sitka it was only possible to make observations
on two nights at both ends of the line previous to June 26, when it was necessary for
Mr. McGrath to suspend operations and sail for Valdez, Alaska, in order to complete
the determination of that place and St. Michael before the close of the season. On
June 30 he was en route to Valdez.

AsTRONOMIC OBSERVATIONS. ALASEA. J. F. Pratt, Commanding,
HVYDROGRAPHY. Steamer Patterson.
MAGNETIC OBSERVATIONS.

TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Astronomic observations:
1 latitude determined.
1 longitude determined (chronometric).
1 azimuth determined.
Hydrography:
72 square miles area covered.
479 miles of line sounded.
11 779 soundings made.
1 tide station occupied.
3 hydrographic sheets completed.
Magnetic observations:
2 stations occupied on land.
2 stations occupied at sea.
Topography:
7 square miles area covered.
8o miles of general coast line surveyed.
5 miles shore line of ponds surveyed.
2 topographic sheets completed.
Triangulation:
30 square miles area covered.
13 stations occupied.
57 geographic positions determined.

The direction of the survey of Kiska Harbor, Alaska, was assigned to Assistant
Pratt. He reached Kiska on the steamer Pafferson ou July 6 and found Assistant
Ritter, commanding the McArthur, already at work.

In accordance with instructions, Assistant Ritter reported to Assistant Pratt upon
his arrival and he immediately assumed supervision of the work, though the work of
the McArthur is given under the name of her commander. Work began immediately
and was continued whenever the weather conditions permitted until September 24,
when the field work closed for the season.

Astronomic observations were made on three nights, the only nights during the
season when it was clear enough for this work.
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The triangulation was extended from the base line at the head of Kiska Harbor,
over the harbor, Little Kiska Island, and to the northward as far as the northeast
corner of Kiska Island.

The topography covered the shores of Kiska Harbor, including North and South
passes, all of Little Kiska Island, and a portion of Kiska Island north of the harbor.

The hydrographic survey of tlie harbor was made on a large scale in order to show
minor details, and includes the North and South passes. South Pass was also covered
with the channel sweep in position. A survey on a smaller scale was made of the
approach to Kiska Harbor, including Tanadak Pass. '

Magnetic observations were made at two stations on shore and at sea in Dutch
Harbor.

BASE MEASUREMENT. ALASKA, H. P. Ritter, Commanding,
HvYDROGRAPHY. Steamer McArthur.
MAGNETIC OBSERVATIONS.

TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Base measurement:
I base measured.
Hydrography:
50 square miles area covered.
127 miles of line sounded.
387 soundings made.
1 hydrographic sheet completed.
Magnetic observations:
§ stations occupied on land.
4 stations occupied at sea.
Topography:
2 square miles area covered.
1 mile general coast line surveyed.
5 miles shore line of creeks surveyed.
2 mules shore line of pouds surveyed.
2 topographic sheets completed.
Triangulation:
3 square miles area covered.
5 stations occupied.

The work of assisting in the survey of Kiska Harbor, under the direction of Assist-
ant J. F. Pratt, was assigned to Assistant H. P. Ritter, commanding the steamer
McArthur.

He was at Kiska on July 1 and began work immediately. A base line was measured
with a steel tape and signals were erected until the limited supply of lumber on board
was exhausted. The stormy condition of the weather prevented work outside of the
harbor and the topographic survey of the upper end of the harbor was begun by Assistant
Denson. During July and August the weather was very unfavorable, and Storms and
gales followed each other in rapid succession.
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On August 20 the topographic survey of the coaling depot was completed, and the
hydrographic survey of the northeastern approach to the harbor began on the 23d and
was continued until August 3o. While engaged on this work a dangerous reef was
discovered and located. .

Some magnetic observations were made on shore, and the ship was swung in the
harbor to determine the compass deviation.

Unfavorable weather prevented any other work, and on September 6 the vessel
stated to Seattle. A northeast gale forced the ship to return to the harbor, and a final
departure was made on September 8. Stormy weather prevented magnetic observa-
tious at sea on the return voyage.

BASE MEASUREMENT. ALASKA. E. C. Sasnett, Commanding,
HYDROGRAPHY. Steamer 7aku.
TOPOGRAPHY.

TRIANGULATION.,

SUMMARY OF RESULTS.

Base measurement:
1 base line measured.
Hydrography:
132 square miles area covered.
504 miles lines sounded.
2 109 soundings made.
1 tide station occupied.
1 hydrographic sheet completed.
Topography:
¢ miles coast line surveyed.
Triangulation:
24 square miles area covered.
12 stations occupied.

An extension of the work in Prince William Sound was assigned to Aid Sasnett.
He reached Orca on May 4 and on the 14th began a hydrographic examination in Prince
William Sound from Smith Island to Cape Clear for the purpose of facilitating the
laying of the military cable between Valdez and Seward by the Signal Corps, U. S. Army.
The sounding lines to the westward of Green Island between Montague and Latouche
islands. '

The adjacent shore line was sketched by using tangents and intersections on prom-
inent points. ‘

This work was completed on May 19, and party proceeded to Resurrection Bay
and began work there on the 22d. A base line was measured at the head of the bay
and a triangulation was 2xtended from it to Fox Island.

A hydrographic survey was made to a point opposite Resurrection Point and the
work was in progress on June 3o.



64 COAST AND GEODETIC SURVEY REPORT, 190s.

ASTRONOMIC OBSERVATIONS. ALASKA. Edwin Smith.
SUMMARY OF RESULTS.

1 longitude station occupied.

" The determination of the longitude, by the telegraphic method, of certain places in
Alaska was assigned to Assistants Edwin Smith, J. E. McGrath, in charge of cooper-
ating parties.

Mr. Smith reached Seattle on April 3 and Mr. Baird reported to him for instruction
on the following day.

Excavations were in progress in the university grounds, where the astronomic sta-
tion was located, and it was not possible to occupy the station. A new station was
selected and referred to the old- station. ‘This new station was prepared for the work,
and two sets of instruments were mounted on piers—one for the regular work and the
other for the use of Mr. Baird in makmg himself familiar with all the operations con-
nected with the work.

Mr. Smith was ready for work on April 15 and Mr. McGrath, at Sitka, on April 23,
but bad weather prevented observations until May 24, when exchanges of signals were
made, and also on the four succeeding nights. After completing the observations the
observers immediately exchanged stations, but both ends of the line were not ready for
work until June 8. After that date the bad weather again prevented work, except on
the 13th and 18th, until June 22, when it was necessary for Mr. Smith to leave Sitka
and proceed to Fort Egbert in order to complete that station before the winter season.

He had not reached his destination on June 30, being compelled to wait at Dawson
for a steamer.
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ASTRONOMIC OBSERVATIONS. dANAL ZONE. P. A. Welker, Commanding,
BASE MEASUREMENT. Steamer Bache.
HyYDROGRAPHY.

MAGNETIC OBSERVATIONS.

TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth established.
Base measurement:
I base line measured.
Hydrography:
24 square miles area sounded.
727 miles lines sounded.
30 458 soundings made.
1 tide station occupied.
v 2 hydrographic sheets completed
Magnetic obvservations:
3 stations occupied on land.
5 stations occupied at sea.
Topography:
28 miles of general coast line surveyed.’
2 topographic sheet completed.
Triangulation:
13 square miles area covered.
6 stations occupied.
16 geographic positions determined.

The survey of Limon Bay, Canal Zone, was assigned to Assistant Welker, com-
manding the steamer Backe. : tos

Magnetic observations were made off Norfolk and in Hampton Roads, Virginia,
and on February 28 the vessel sailed for Colon, Panama, via Kingston, Jamaica.

Magnetic observations at sea were made on the voyage north of Cape Hatteras, but
the sea was too rough for observations during the remainder of the voyage, except in
Kingston Harbor and off Colon. '

The vessel reached Colon on March 11 and Assistant Welker called upon Mr. Charles
List, the resident engineer of the Panama Canal, and later visited Chief Engineer John
F. Wallace, at Panama, for consultation. '

A base line was measured on Mangrove Beach, at the entrance to the canal, to
serve the purpose of the survey of Limon Bay and to be used in extending a triangula-
tion along the canal. The ends of this base line were marked in a permanent manner,
so that it will be available after the canal is completed.

56—05——5 ' 65
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A triangulation was extended from this base line to cover the bay and furnish
lines upon which the topographic and hydrographic work could be based. The weather
was generally favorable, but in certain portions of the bay there was a strong swell and
heavy breakers almost ‘constantly. Extra precautions were taken to prevent sickness
and the health of the crew was good throughout the season.

The survey was completed on April 28 and on May 2 the vessel sailed for Key West.

From February 12 to May 15 Mr. J. P. Ault, magnetic observer of the Carnegie
Institution, was attached to the vessel for the purpose of obtaining magnetic observa-
tions. He rendered valuable assistance in the duty assigned to him and also in other
work of the Survey, in which he took an active part.

MAGNETIC OBSERVATIONS. HAWAII. S. A. Deel.

The work at the Magnetic Observatory near Honolulu, Hawaii, was assigned to
Magnetic Observer Deel. Mr. Nyswander reported for duty at the observatory on
September 3 and assisted in the work after that date.

The variations in the forces of terrestrial magnetism were automatically recorded
by self-registering instruments at the observatory during the year.

Observations to determine the absolute value of the magnetic forces were made on
Monday of each week, and a special record was made with the magnetograph on the
1st and 15th of each month.

A record was obtained with a seismograph at the observatory and the ordinary
meteorological observations were made

HYDROGRAPHY. HAWAIL J. F. Pratt, Commanding,
MAGNETIC OBSERVATIONS. Steamer Patterson.
TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Hydrography:
* 770 square miles area covered.
572 miles lines sounded.
5 o5t number of soundings made.
2 tide stations occupied.
6 hydrographic sheets completed.
Magnetic observations: '
2 stations occupied on land.
2 stations occupied at sea.
Topography:
61 square miles area covered.
55 miles shore line surveyed.
13 miles roads surveyed.
4 topographic sheets completed.
Triangulation:
23 stations occupied.
44 geographic positions determined.
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The survey of certain portions of Hawaii was assigned to Assistant Pratt. He
sailed from Dutch Harbor, Alaska, on October 1 and reached Honolulu, Hawaii, on
the 13th. On November 4 the vessel reached her working ground off Kahoolawe
Island.

A triangulation was extended over the island and over a portion of Maui. A
topographic survey was made of Kahoolawe and of Molokini islands and of the south-
westerly portion of Maui. Some supplementary topography was done in Hilo Bay.

Hydrographic surveys were made around the coast of Kahoolawe, along the south-
west coast of Maui, and in Alalakeiki and Kealaikahiki channels. The vessel sailed
from Honolulu on March 15 and reached Seattle March 27.

CoMBINED OPERATIONS. PHILIPPINE ISLANDS. G. R. Putnam.

The important work of surveying the coast of the Philippine Islands was con-
tinued under the direction of Assistant Putnam, who represented the Superintendent in
all matters requiring immediate decision.

In performing this duty he adopted plans for field operations, issued instructions
for field work, compiled all data secured, and prepared charts of the waters surveyed.
Notices to Mariners and Sailing Directions were prepared and published. He was
aided in this work by such advice and instructions issued from Washington as became
necessary. , .

During the year the work was prosecuted under the same general plan of division
of expense as previously. The United States paid the salaries and subsistence of its
technical corps detailed for this duty, including several experts in the office; furnished
nearly all the instrumental equipment, paid all the expense of operation of one large
surveying vessel, of chart publication, traveling expenses to and from the United
States, and a part of the expense of coal and launch hire. The Philippine government
paid the other office and field expenses in the islands, including the salaries of the
employees in the office in Manila, expense of operating two survey vessels, the
building of a new survey vessel, and furnished office accommodations and printing.
Money and property accounts were rendered to each government for the resources
furnished, respectively, and complete duplicate reports of all work accomplished were
rendered to the secretary of the department of commerce and police of the Philippine
government, and to the Superintendent of the Coast and Geodetic Survey at Washington.

Mr. Putnam went to the United States in March and returned to Manila in August,
1904. While in Washington many matters affecting the Philippine work were con-
sidered and useful information was obtained, particularly in regard to the construction
of charts in Manila and their prompt publication in Washington. Under authority
from the Secretary of Commerce and Labor he returned to Manila by way of London
and Madrid for the purpose of making inquiries regarding British and Spanish surveys
in the Philippine Islands. In London he was courteously permitted to examine the
original sheets of the surveys made in former years by British vessels within the limits
of the islands. In Madrid he was furnished information at the various Government
offices regarding the work done by the Spanish in the Philippine Islands, and learned
that in general the results of the Government surveys.have all been published. He
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was fortunate in meeting, in- Madrid, Mr. Enrique d’Almonte, the leading Spanish
geographer of the Philippines, and secured from him the remainder of his collection of
Philippine maps, partly in manuscript. From his inquiries in Madrid he concluded
that there is no further unpublished information of geographic value available, except
perhaps of an historical nature.

" FIELD WORK.

The following is a brief summary of the field work done during the fiscal year:

West coast of Luzon.—Triangulation and topography, shore party, July, 1904, W. B.
Fairfield, chief of party; January and February, 1905, R. B. Derickson, chief of party.
Mr. Fairfield’s work along the coast of Zambales Province was terminated in July, 1904,
near Botolan Point, south of Iba, on account of the rainy season. This work was
extended to the southward in January and February, 1905, by Mr. Derickson, the
topography being carried to Cabingan and the triangulation to Capones Light-house;
there remains only a small stretch to complete the topography of the coast of

- Zambales Province. '

Guimaras Strait and coast of Guimaras Island.—General survey, hydrography,
triangulation, and topography, steamer Research, July, 1go4, R. B. Derickson, com-
manding; December, 1904, to June, 1905, W. C. Dibrell, commanding. The surveys
of the previous season south of Iloilo were extended, and at the end of the fiscal year
the coast of Guimaras Island and of Negros Island, between Bacolod and Binalbagan,
and the intervening water area had been practically completed. The former charts of
Guimaras Strait were dangerously misleading, channels having been shown where shoals
exist and shoals where there are good channels. Because of the many islands much

"intricate work was required around the southern coast of Guimaras.

Batangas and Balayan bays and Verde Island Passage, southwest coast of Luzon.—
General survey, hydrography, triangulation, and topography, shore party, with. char-
tered launch Amelia, August, 1904, to February, 1905, William Bowie, chief of party.
This survey includes Batangas Bay, Balayan Bay, Port Maricaban, the anchorages off
the towns of Batangas, Balayan, and Taal, and the waters surrounding Maricaban
Island, including the northern side of Verde Island Passage from Cape Santiago to
Matocot Point; Minerva rock, a danger marked as doubtful on the charts, in the-
entrance to Balayan Bay, does not exist. ’

Southeastern part of lligan Bay, north coast of Mindanao.—General survey, hydrog-
raphy, triangulation, and topography, shore party, September, 1904, to January, 1905,
O. W. Ferguson, chief of party. This survey includes the anchorages at Camp Over-
ton, Iligan town, and at Quinalang Cove, the offlying hydrography, and the coast
topography from Binuni Point on the westward to the point north of Quinalang Cove.
The work was done because of the importance of this vicinity as the entrance to the
Iake Lanao country, and the incompleteness and the inaccuracy of existing charts.
The military authorities courteously granted the use of the station steam launch for the
offshore hydrography, the balance of the work being done with small boats.

Northwest coast of Luzon, Point Dile to San Fernando.—Hydrography steamer Path-
finder, November, 1904, to February, 1905, Ferdinand Westdahl, commanding. This
survey consisted of filling in the hydrography along the coast and for a few miles off-
shore, from Vigan to San Fernando, thus completing the survey of the northwest coast
of Luzon from Lingayen Gulf to Laoag. Special development was made of Vigan
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Anchorage, Solbec Cove, Port San Esteban, and Santiago Cove. Also, when leaving
this field of work, a line of deep-sea soundings was made by the Pathfinder from off
San Fernando to Iba.

North coast ‘of -Panay, Sapian Bay, and Aclan River mouth.—General survey,
hydrography, triangulation, and topography, steamer Research, August to November,
1904, R. B. Derickson, commanding. This survey was for the purpose of filling in the
unfinished portions of the important stretch of coast between Capiz and Calivo, the
‘other portions, including Port Batan and Capiz Bay, having been finished the previous
season.

Manila Bay lo Lingayen Gulf, triangulation through the central valley of Luzon.—
November, 1904, to June, 1gos, W. B. Fairfield, chief of party. This triangulation is
for the purpose of connecting in position the coast surveys on the northwest coast of
Luzon with those of Manila Bay and to the southward. Incidentally it determines the
position of many intermediate points in this important valley, which may be used as
reference points for other surveys. At the close of the fiscal year the field work had
been nearly completed. ’

Manila Bay, hydrography of vicinity of Malabon, and of San Nicolas Banks.—Shore
party with chartered launch Fi/ipinas, November, 1904, to January, 1gos, H. M. True-
blood, chief of party. This survey was made for the purpose of filling in and correcting
the work of important areas on the Manila and Cavite chart, and on the Manila Bay
chart. San Nicolas Beacon was known to be incorrectly located, and this survey
developed the fact that San Nicolas Banks were very different from what had been
shown. . )

The work off Malabon was for the purpose of filling in a blank area on the local
chart and showing the entrance to Malabon. ,

Northeast coast of Samar, vicinity of Laocang (Laguan).—General survey, hydrog-
raphy, triangulation, and topography, shore party with chartered launch Comillas,
February to Junme, 1go5, O. W. Ferguson, chief of party. The work of this party
includes Laguan Bay, Port Palapag, and the neighboring islands and channels. The
work was in progress at the close of the fiscal year. A launch was chartered a part of
the time to facilitate the work.

West coast of Luzon, coast south of Manila Bay, and dangers near the entrance to
Manila Bay.—General survey, hydrography, triangulation, and topography, steamer
Fathomer, March and April, 1908, C. C. Yates, commanding. Thiswork included the
investigation of a shoal marked doubtful, extending from Cabalio Island, the investi-
gation of a reported danger off Vigia Point, and the survey of the coast south of Manila
Bay to San Diego Point, south of Nasugbu. The rock off Nasugbu was definitely .
located, and the reported dangers near Caballo Island and Vigia Point were proven not
to exist. '

The results of this survey will materially improve the chart of the vicinity of
Manila. L

West coast of Luzon, reefs off fba and Palauig Bay.—Hydrography, steamer
Pathfinder, February to March, 1905, Ferdinand Westdahl, commanding. This work
included the location and sounding out of the group of reefs lying to the westward of

. Iba, off the coast of Luzon, and the hydrography of the anchorage at Iba and of Palauig
Bay, a few miles to the northward of Iba.



70 COAST AND GEODETIC SURVEY REPORT, 1905.

Investigation of dangers near San Bernardino Straits.—Hydrography, steamer Patk-
Jfinder, April, 1905, Ferdinand Westdahl, commanding. Because of conflicting reports

regarding the position in which the steamer Pharsalia was wrecked, a reconnaissance
was made of the vicinity; the wreck ‘was found to be lying on the southeastern part of
Calantas Bank, the chart being fairly correct as to the southern extent of this shoal.
Soundings were made in Biri Channel, north of Samar, and it was proven that the two
doubtful shoals shown as lying near the center of the channel do not exist, thus clear-
ing this useful channel. A good anchorage for safety in a typhoon, east of Biri Island,
was developed.

East coast of Samar.—General survey, hydrography, topography, and triangulation,
steamer Pathfinder, April to June, 1905, Ferdinand Westdahl, commanding. Because
of the present number of Government vessels going to this coast this work was taken
up as early as the monsoon season would permit. Work was commenced in the vicinity
of Oras, and at the end of the fiscal year had been extended to Apiton and Hilaban
islands, and was in progress. This coast was found to be very crudely represented on
existing charts, there being serious errors in distances and relative positions.. A small
harbor that may be valuable as a refuge was found between Oras and Dolores.

East coast of Luzon.—General survey, hydrography, topography, and triangulation,
steamer Fathomer, May and June, 1905, C. C. Yates, commanding. The east coast of
Luzon is the most poorly charted of the commercially important parts of the islands.
In previous seasons surveys were made to include Lagonoy Gulf and the south coast of
Catanduanes Islands. The present season’s work was commenced at Maqueda Chan-
nel, between Catanduanes and Luzon, and the surveys were extended to the north and
northwest, and the work was in progress at. the close of the fiscal year. Preliminary
reports received show that points on the northwest coast of Catanduanes Island and on
the islands to the westward of Catanduanes are in error from 3 to 4 miles, as shown
on the present charts. "

Tidal and magnetic observations.—In addition to the field work above outlined,
observations of tides and currents and of the magnetic declination have been made in
connection with the other work, and in addition automatic self-registering tide gauges
have been maintained throughout the year at Manila and Iloilo.

Survey steamers.—The Coast and Geodetic Survey steamer Pathfinder, after a
thorough overhauling at Hongkong, returned to the Philippines November 4, 1904,
and has since been continuously at work, except for short intervals when outfitting
at Manila.

The steamer Research has been continuously engaged on field work throughout the
year, except fgr short intervals when outfitting or having repairs made.

The steamer Fathomer was under construction at Hongkong at the beginning of
the fiscal year, under the inspection of C. C. Yates on behalf of the Survey, and also of
Lloyd’s surveyor at Hongkong, as required by the contract. The trial trip took place
at Hongkong on December 10, with the following board acting for the Coast and Geo-
detic Survey: C. C. Vates, Assistant; J. C. Dow, Nautical Expert; H. C. Liebenow,
Inspector of Boilers, city of Manila; E. S. Daniels, Watch Officer, and D. Macdonald,
Surveyor to the British Corporation. The vessel made a speed of 10.5 knots, being
0.5 knot more than contract requirements. The board recommended the acceptance
of the vessel on the completion of certain changes and additions to be made by the con-
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tractor, and with certain guaranties for a limited tinfe. The Fathomer was delivered
by the contractor in Manila Bay on January 19, 1905, and was immediately taken ovet
and placed in commission. The steamer was hauled out on the marine railway at Can-
acao on April 3 and examination made under the guaranties of the builders, and the
vessel was finally accepted, all requirements having been fulfilled. The vessel was
completed within the amount of the appropriation. In the arrangements for survey
work and living quarters the Fathomer’s design differs materially from existing survey-
ing vessels, and those who have served aboard report that the steamer is conveniently
adapted for the purpose intended, and is comfortable for work in the Tropics.

OFFICE WORK.

The office work is done in the following divisions: Computing, Nautical Infor-
mation, Chart Construction, Hydrographic Verification, and Correspondence and
Property. The whole is under the supervision of the Director, who draws up the
schemes for field work and for charts, examines the drawings for charts and nautical
information .prepared for publication, and makes such further inspection of the work
in each line as time permits. _ .

Computing Division.—This work continued under the supervision of Mr. E. R.
Frisby, Chief Computer, who has been assisted by one computer for the past three
months, by two junior computers throughout the year, and by occasional aid from
members of the field force temporarily on duty in Manila: The work of this division
includes the receipt and register of all survey records (not drawings), and the comple-
tion of all computations necessary to put the field records in shape for chart construc-
tion or other purpose. The computations made in the field are verified. The
principal classes of computations are the reduction of tidal observations and plunes of
reference, reduction of astronomic observations for latitude, longitude and azimuth,
reduction. of all soundings to mean lower low water, computation of distances, positions
and elevations from triangulation, and computation of magnetic declination. Data
must constantly be prepared for the use of the field parties in extending surveys, and
for the use of the office in plotting hydrographic sheets and in the preparation of
charts.

Nautical Information Division.—This work was in charge of J. C. Dow, Nautical
Expert, until March, 1905, when H. L. Ford, Nautical Expert, took up this duty.
The following publications were prepared, verified, and issued:

Notices to Mariners, Nos. 6 to 12 of 1904.
Notices to Mariners, Nos. I to 7 of 1905.
Sailing Directions, Section ITI, Coasts of Panay, Negros, Cebu and adjacent islands, edition

of 1904.
Sailing Directions, Section IV, Coasts of Samar and Leyte and the East Coast of Luzon,

edition of 1904.
Sailing Directions, Section V, Coasts of Mindanao and adjacent islands, edition of 1905.
Catalogue of Charts, Sailing Directions, and Tide Tables of the Philippine Islands, 1905.

Manila being the shipping center of the Philippines, one important duty of the
Nautical Expert is to furnish information in response to inquiries regarding charts,
sailing directions, or other nautical matters. Files of corrected charts and other pub-
lications are kept in the office for the benefit of those interested.
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During the latter part of the year the correction of charts was under the super-
vision of the Nautical Expert, and a systematic register of these corrections has been
established. One or two junior draftsmen are constantly engaged in placing important
corrections on the charts from new information, and all charts are thus corrected by
hand before being issued.

Chart Construction Division.—'This work was in charge of J. P. Keleher, Chief
Draftsman, except during his absence from October 15 to December 2, 1904, when
John Bach, Observer, had charge. Twelve junior draftsmen and three apprentice
draftsmen were engaged on this work. The work of the division includes the prepa-
ration of drawings for new charts and new editions of charts, the completion of unfin-
ished field sheets, as the inking of topographic sheets and the plotting of hydrographic
sheets, the preparation of prOJectlons for field parties, and of the various miscellaneous

drawings.
The following drawings for charts were completed during the fiscal year and

forwarded to Washington to be printed.

‘No. 4511, Basilan Strait.
No. 4619. Eastern part of Illana Bay (with two plans).
No. 4265. Harbors on east coast of Luzon (nine plans).
No. 4417 Northeast coast of Panay.
No. 4646. Pujada Bay.
No. 4345. Anchorages Verde Island Passage to Cuyo (nme plans).
No. 4238. Bolinao Hatbor.
No. 4456. Harbors of Samar and Leyte (eight plans).
No. 4458. Harbors in Cebu and Negros (eight plans).
No. 4237. Tabaco Bay to Legaspi.
No. 4423. Southern part of Samar.
No. 4222. Lagonoy Gulf to Sisiran Bay.
No. 4221. Albay Gulf and Lagonoy Gulf (new edition),
No. 4457. Guiuan and approaches.
No. 4644. Harbors on north coast of Mindanao (sixteen plans).
No. 4710. Batan Islands (one plan).
No. 4348. Cagayan Sulu and Sandakan (four plans).
No. 4209. Lingayen Gulf (one plan).
No. 4618. Dumanquilas Bay and part of Illana Bay.
No. 4346. Harbors of Palawan Island (six plans).
No. 4316. Northwest coast of Palawan.
No. 4514. Tawitawi Islands (three plans).
No. 4541. Jolo Anchorages (three plans; new edition).
No. 4231. Manila Harbor (new edition).
No. 4207. Laoag to Vigan (two plans).
At the close of the fiscal year there were in preparatxon at Manila drawings for
seventeen charts or new editions of charts, of which seven were well advanced.
Hydrographic Verification Division.—John Bach, Cartographer, was detailed to this
duty in December, 1904. The work consists of the examination and verification of
hydrographic sheets, the examination of all survey sheets, and assistance in the verifica-
tion of drawings for charts, which is indispensable in maintaining a proper standard of
accuracy.
Correspondence and Property Division.—W. H. MacDonald has continued to act as
Chief Clerk, in charge of routine business of the Office, including property returns, the
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first checking of vouchers, time records, distribution of _publications, requisitions,
forwarding instruments and supplies to field parties, stationery, etc.

William Auerbach was appointed as clerk in September, 1904, and he has since acted
as stenographer and assisted in the clerical work, and one junior clerk was employed
part of the year to assist in copying.

The Office force consists of the following:. Chiefs of Divisions and Chief Clerk, 5;
Computers, 3; Clerks, 2; Draftsmen, 16; Messenger, 1; total, 27.

. Distribution of publications.—During the fiscal year about 6 0oo charts were sent out
from the Manila office, either for official use or for sale. Of this number about 1 500
charts were furnished to the Navy and about 2 200 charts to various departments of the
Philippine government.

About ¢ 0oo copies of Notices to Mariners and about 2 200 copies of Sailing Direc-
tions were distributed during the year to nautical men, shipping companies, and
others interested. '

Valuable information has been received from the civil, military, and naval officials,
and from commercial and private sources, among which may be mentioned especially
reports from Coast Guard vessels, the Light-House Service, Arny Transport Service,
Customs Service, Bureau of Engineering, Office of Port Works, etc. Verbal and manu-
script information, sketches and blueprints were furnished by this Office in response to
various inquiries and requests.

Additional vessels for survey work.—At the close of the fiscal year, under authoriza-
tion of the United States Department of Commerce and Labor and of a resolution of the
Philippine Commission, arrangement was made for the transfer of two Coast Guard
vessels for survey work, to be operated under an extension of the joint arrangement.

BAsSE MEASUREMENT. PHILIPPINE ISLANDS. William Bowie.
HYDROGRAPHY.
TOPOGRAPHY.

TRIANGULATION,
SUMMARY OF RESULTS.

Base measurement:
1 base line measured.
Hydrography:
1 155 miles lines sounded.
15 190 soundings made.
2 tide stations occupied.
5 current stations occupied.
10 hydrographic sheets completed.
Topography:
258 square miles area covered.
129 miles general coast line surveyed.
50 miles shore line.of rivers surveyed.
64 miles shore line of creeks surveyed.
60 miles roads surveyed.
11 topographic sheets completed.
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The survey of Batangas and Balayan bays was assigned to Assistant Bowie. He
left Manila on August 23 and reached Batangas on the following day. Field work
began immediately. A base line was measured and the necessary signals were erected.
The triangulation was completed on September 20 and the hydrographic work began
on the 26th.

On November 19 the survey of Batangas Bay and approaches, including the eastern
half of Maricaban Island, was completed and the party moved to a camp on the eastern
shore of Balayan Bay. The work was continued and on February 25 the survey of
Balayan Bay and the western half of Maricaban Island was completed.

T'he positions and elevations of all peaks and hills near the coast were determined
by triangulation or with the plane table. The triangulation has lines from which it
can be extended in any direction. A large steam launch was used with great success
by the party.

During the six months spent on this work, the party lived in camp on Batangas
and Balayan bays. The inhabitants were friendly and nothing was molested by them
during the season. In several instances they put up signal poles which had fallen
down. ‘The natives of this section are industrious if given fair compensation.

PHILIPPINE ISLANDS.

HVYDROGRAPHY. - R. B. Derickson, Commanding,
RECONNAISSANCE. Steamer Research.
TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS,

Hydrography:
16 square miles area covered.
292 miles lines sounded.
7 334 soundings made.
Reconnaissance:
20 square miles-area covered.
6 stations selected.
Topography:
53 square miles area covered.
23 miles general coast line surveyed.
22 miles shore line of rivers surveyed.
22 miles roads surveyed. )
3 topographic sheets completed.
Triangulation:
342 square miles area covered.
19 stations occupied.
42 geographic positions determined.

The survey along the north coast of Panay was in progress on July 1 under the
direction of Assistant Derickson, commanding the steamer Research.

The hydrographic survey of Sapian Bay was completed, and also the hydrographic
and topographic survey of Sapian River as far as Sapian Barrio. This survey com-
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pleted the work between Capiz and Port Batan, and the survey is now continuous
between Nipa Point in the vicinity of Capiz to New Washington, formerly called
Lugatic.

The only serious interruption to the work was during the period July 23 to August
21, when necessary repairs were being made to the ship.

On October 31 the work on the north coast of Panay was suspended on account of
the change in the monsoon, and the vessel proceeded to Iloilo.

On November 12 the survey of the southern end of Guimaras Straits was resumed.
The old triangulation points were recovered and the necessary signals were erected and
the positions of the stations needed in the work below Luceran Light were determined.
The work was continued until December 8, when the command of the ship was turned
over to Assistant W. C. Dibrell. 'The account of the work after this date is given
under his name.

In January the extension of the coast triangulation and topography south from
Iba, Luzon, was assigned to Assistant Derickson. He proceeded to Iba on January
4 and recovered triangulation points in the vicinity. The triangulation was extended
south to Capones Light-house and a reconnaissance was begun up the San Marcelino

- Valley to extend the triangulation to Subic, but not completed. '

The topographic survey of the shore line, main road, and adjacent mountains was
extended from a point near the mouth of Bucao River to Cabangan. " The work closed
on February 28.

BASE MEASUREMENT, PHILIPPINHE ISLANDS. W. C. Dibrell, Commanding,

HYDROGRAPHY. Steamer Research.
TOPOGRAPHY.
TRIANGULATION.

SUMMARY OF RESULTS.

Base measurement:
1 base line measured.
Hydrography:
625 square miles area covered.
3 063 miles lines sounded.
73 688 soundings made.
2 tide stations occupied.
4 current stations occupied.
4 hydrographic sheets completed.
Typography:
41 square miles area covered.
62 miles coast line surveyed.
26 miles shore line of rivers surveyed.
14 miles roads surveyed.
4 topographic sheets completed.
Triangulation:
500 square miles area covered.
28 stations occupied.
62 geographic positions determined.
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The continuation of the survey of Guimaras Strait was assigned to Assistant
Dibrell, and he took command of the steamer Researck at Iloilo. The triangulation
was exténded from the work already done along the southern and southwestern shore
of the Strait. It was also extended to southeast across the Strait to the west coast of
Negros and northward of Inampulugan Island across the Strait to Negros.

A base line was measured to check the work on the west coast of Negros on the
beach near Pulupandan. ‘The position of the mountain peaks visible from the stations
were determined whenever the clouds permitted.

A topographic survey was made from Lusaran Point to Dolores Pomt joining work
already completed at both ends. ‘The topographic work was completed from Binalbagan
northward to a-junction with the survey south of Vallodolid. .

The survey of the east coast of Guimaras Strait was then extended by completing
about 8 miles of coast and joining the work already done in this region.

The survey of the west coast of Negros, north of Pandan, was in progress on June 3o.

The hydrographic work was completed in Guimaras Strait from Binalbagan to
Bacolod, and the area west of Binalbagan and south of Guimaras Island was also
surveyed.

A self-registering tide gauge was in operation on the southeast coast of Guimaras
Island, but the record was not continuous until May 1, as no regular keeper could be
engaged until that time. On June 26 this gauge was moved to the village of Nobatas,
on the north coast of Guimaras Island. A record was also obtained on a self-registering
-gauge at Iloilo. '

Strong northeast winds prevailed in December, usually blowing day and night.
Changing light winds in January. Strong northeast wind again prevailed in February
until the middle of the month, when the weather became favorable for work and con-
tinued so until the end of April. In May the wind blew strong from the north until
the monsoon changed at the end of the month, when the weather was again favorable.

There was no rain until June, and the unusually dry season caused delay in
making it necessary for the ship to visit Iloilo every ten days for water, which could
not be obtamed near the working ground.

TRIANGULATION. PHILIPPINE ISLANDS. W. B. Fairfield.

SUMMARY OF RESULTS,

13 stations occupied.
140 geographic positions determined.

The extension of the triangulation along the central valley of Luzon from Manila
to Lingayen Gulf was assigned to Assistant Fairfield.

In January a reconnaissance was made and the positions of stations were selected.

Observations of horizontal angles were begun on February 20, and were continued
during the remainder of the fiscal year whenever the conditions permitted. Haze and
smoke caused serious delay early in the season and later more delay was caused by
storms and rain. .

It was very difficult to obtain transportation, as the natives decline to work except
when they need money, and it was necessary to use them to carry the instrument and



APPENDIX 1. DETAILS OF FIELD OPERATIONS. 77

outfit. 'The entire outfit had to be packed by men from 8 to 10 miles to reach the sta-
tions at the west end of the valley, and in some places there were no trails. The
Observer remained at the stations with a very light outfit while making the observations
and suffered a good deal in bad weather. All water used had to be packed from 1% to
3 miles.

Rainy weather prevailed in June and made the rice fields almost 1mpassab1e to the
men carrying the outfit.

A base line 5 miles long was selected near Lingayen and permanently marked.
T'he positions of all bell towers to churches and other prominent objects and mountain
peaks visible from the stations were determined. Most of the churches are large stone
buildings and many of the bell towers can be occupied as stations.

The Negritos in the mountains were very timid and hard to catch, but proved to be
good workmen as packers.

The Observer expresses his appreciation of the aid extended to him by the treasur- °
ers and supervisors in the several provinces, who did all in their power to advance the
work, :

The work was in progress on June 3o.

ASTRONOMIC OBSERVATIONS. PHILIPPINE ISLANDS. O. W. Ferguson.
BASE MEASUREMENT.

HvYDROGRAPHY.

TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Astronomic observations:
2 azimuths determined.
Base measurement:
2 base lines measured.
Hydrography:
236 square miles area covered.
- 605 miles lines sounded. -
24 855 soundings made.
2 current stations occupied.
2 tide stations occupied.
2 hydrographic sheets completed.
54 miles lines of deep-sea soundings.
209 deep-sea soundings made.
Topography:
65 square miles area covered.
48 miles shore line surveyed.
25 miles shore line rivers surveyed.
2 miles shore line creeks surveyed.
9 miles roads surveyed.
6 topographic sheets completed.
Triangulation:
265 square mlles area covered.
36 stations occupied.
59 geographic positions determined.
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The survey of the southeastern portion of Iligan Bay, Mindanao, was assigned to
Assistant Ferguson.

He reached Camp Overton, Mindanao, on September 23, and began work immedi-

_ately. A hydrographic survey was made of the anchorages at Camp Overton and
Iligan and of Quinalang Cove. The topographic survey covered the coast from Binui
Point on the westward to the point north of Quinalang Cove. The work was com-
pleted on January 17.

The military authorities courteously granted the use of the station steam launch
for the offshore hydrography, and the remainder of the hydrographic work was done
by using small boats.

On March 2 Mr. Ferguson and the party under his direction began the survey of
the northeast coast of Samar in the vicinity of Laoang. A base line was measured and
an azimuth was determined. The triangulation was extended to cover the harbor and
the neighboring islands. A hydrographic survey was made of the harbor and off the
entrance to the harbor. ‘There are numerous islands in this vicinity with many wide
bays and channels between them, and numerous rivers flowing into the sea.

The shores are covered with a dense growth, which delayed the progress of the
triangulation and forced the topographic party to work in the water a good deal of the
time. : '

A dangerous shoal was located west of the northern portion of Cahayagan Island
4 miles offshore.

A self-registering tide gauge was maintained at Laoang.

The work was in progress on June 30.

HYDROGRAPHY. PHILIPPINE ISLANDS. H. M. Trueblood.
SUMMARY OF RESULTS.

531 miles lines sounded.
22 913 soundings made.

The extension of the hydrographic work in Manila Bay was assigned to Aid True-
blood.

He chartered a launch and began work on November 8 in the vicinity of Malabon.
Signals were erected and additional positions were determined. The work of signal
building was unusually laborious on account of the extensive mud flats which extend
offshore in this region. The work of sounding began on the 12th, and was continued
until December 2, when the work was completed. The tide observations made at Manila
were used to deduce the plane of reference for the soundings. No statistics for this
work were given in Mr. Trueblood’s report.

On December 7 the hydrographic survey of Sau Nicolas Banks, in Manila Bay, was
begun. A tide staff was erected at the entrance of Naic River, and levels were run to
a bench mark established in the vicinity. The work was completed on January 2r.
The work was delayed by wind and rain during December. The statistics given above
refer to the work on San Nicolas Banks. The shape of these banks was developed and
proved to be very different from that shown on the published chart. The position of
San Nicolas Beacon was determined.
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ASTRONOMIC OBSERVATIONS. PHILIPPINE ISLANDS. F. Westdahl, Commanding,
HYDROGRAPHY. Steamer fPathfinder.
TOPOGRAPHY.

TRIANGULATION.

SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth determined.
1 latitude determined.
1 longitude determined (chronometric).
Hydrography:
640 square miles area covered.
1 927 miles line sounded.
43 816 soundings made.
" 4 tide stations occupied.
2 ‘current stations occupied.
14 hydrographic sheets completed.
Topography:
25 square miles area covered.
56 miles general coast line surveyed.
2 miles rivers surveyed.
4 topographic sheets completed.
Triangulation:
8o square miles area covered.
16 stations occupied.
79 geographic positions determined.

Surveys in various portions of the Philippine Islands were assigned to Assistant
Westdahl. .

He reached Solvec Cove on the west coast of Luzon on November 5 and began
work immediately. A hydrographic survey was made along the coast, which consisted
of completing the unfinished work alongshore and for a few miles offshore, from Vigan
to San Fernando, thus completing the survey of the northwestern coast of Luzon from
Lihgayen Gulf to Laoag. A special development was made of Vigan Anchorage,
Solbec Cove, Port San Esteban, and Santiago Cove, and a line of deep-sea soundings
was made from San Fernando to Iba. A group of reefs lying to the westward of Iba
was located and developed by sounding, and the hydrography of the anchorage at Iba
and of Palauig Bay. .

The work referred to above was completed on March g. It was continued, when-
ever the weather permitted, from November 5 to the date stated, except for the periods
December 8 to g and January 28 to February, when the vessel was absent to procure
coal and stores. .

On April 13 work in San Bernardino Strait and on the east coast of Samar was
taken up and was continued during the remainder of the fiscal year.

The position of the wreck of the steamer Pharsalia in San Bernardino Strait was
determined, and a reconnaissance was made of the vicinity. Soundings were made in
Biri Channel, north of Samar, and it was proven that the two doubtful shoals shown on
the charts as lying near the center of the channel do not exist. East of Biri Island a
good anchorage for safety in a typhoon was developed. .

A general survey was made along the east coast of Samar from the vicinity of Oras
to Apiton and Hilaban islands. A small harbor, valuable as a harbor of refuge, was
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found between Oras and Dolores. ‘The work along the coast of Samar was delayed and
rendered more difficult by the hostility of the natives, who were fighting the authorities.

A good deal of the time the parties sent to work on shore were accompanied by a
military escort, which was regarded as necessary by the commanding officer of the
Philippine Scouts, who was conducting military operations in this region. ‘T'his officer
kindly issued the instructions necessary to secure these escorts.

On May 20 and 21 the vessel was engaged in transporting troops, in response to a
request from the commanding officer at Oras, from Oras to Borongan and return, as no
other steamer was available. ’

In response to a request from the commanding officer, on June 7 assistance was
rendered to the U. S. gunboat Paragua, which had gone ashore on a reef between
Apiton Island and Binugayen Point.

MAGNETIC OBSERVATIONS. PORTO RICO. P. H. Dike.

The work at the Magnetic Observatory at Vieques, Porto Rico, was continued.

The variations in the force of terrestrial magnetism were recorded automatically
on self-registering instruments at the observatory.

Observations to determine the absolute value of the magnetic forces were made
once each week, and after February an additional determination of the magnetic dip was
made each week.

A record was obtained with a seismograph at the observatory, and meteorological
observations were made every day.

A special record was made by the magnetograph on the 1st and 1 sth of each
month.

Coast P1roT WORK. PORTO RICO. ' R. L. Faris, Commanding,
HYDROGRAPHY. : Steamer Explorer.

MAGNETIC OBSERVATIONS.
SUMMARY OF RESULTS.

Hydrography:
554 miles of line sounded.
9 566 soundings made.
Magnetic observations:
5 stations occupied on shore.
13 stations occupied at sea.

Coast Pilot work in Porto Rico and hydrographic work off the south coast was
assigned to Assistant Faris.

All necessary preparations were made, including magnetic observations off Norfolk,
and the Explorer sailed from Norfolk for Porto Rico on March 18 and reached San Juan
on March 24.

During the voyage magnetic observations were made every day, the series begin-
ning and ending with observations on shore at Norfolk, Va., and Fajardo, P. R.

H. C. Graves, Nautical Expert, was attached to the ship for the purpose of obtain-
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ing data for a Coast Pilot of Porto Rico, and from March 28 to May 10 the ship was
engaged in transportmg Mr. Graves from place to place and in making various hydro-
graphic examinations required by him to .complete a verification of the range and
sailing lines. Details of this work are given in the abstract of Mr. Graves’s report.
He left the ship on March 11, and on the 16th the Explorer proceeded to Ponce.

Hydrographic work was done off the south coast of the island until May 31, when
the work closed for the season and the ship returned to San Juan and sailed for Wash-
ington on June 3.

During the voyage magnetic work was done on two days, the only days on which
the ‘weather conditions permitted observations to be made.

The magnetic work was completed by making observations off N orfolk Va., and
the vessel reached Washington on June r10.

CoastT PrLor WORK. PORTO RICO. H. C. Graves,

The collection of the data necessary for the publication of a Coast Pilot of Porto
Rico was assigned to Nautical Expert Graves.

He proceeded to Porto Rico on the steamer Explorer and was afforded all necessary
assistance by the commanding officer, Assistant R. L. Faris.

During the period March 25 to May 15 the Explorer was engaged in Coast Pilot
work in the vicinity of Porto Rico, Culebra, Vieques, Desecheo, and Mona islands.

‘I'he Explorer was taken into every harbor and anchorage around these islands that
a vessel of her draft could enter, and the salhng lines into them were checked and notes
on ranges, prominent features, and shoals were made for the Coast Pilot. Masters of
vessels, pilots, and other local authorities were consulted for information as to anchor-
ages, channels, usual sailing tracks of vessels, supplies, winds, currents, and other
"general information. The captains of the ports were consulted for information as to
harbor regulations and pilotage. The officers of the United States Public Health and
Marine-Hospital Service gave information as to local quarantine practices and anchor-
ages, and the local United States Weather Bureau officials supplied data in regard to
winds and weather.

At all the principal ports a special inquiry was made of the best local authorities
available for information as to geographical names and their proper spelling. The
deputy collectors of customs, captains of ports, pilots, and in one case (Vieques) the
alcalde, supplied information of this character.

Current observations were made in Vieques Passage, in Guanajibo Channel on the
west coast of Porto Rico, and in Mona Passage, near the edge of the bank off the west
coast of Porto Rico. At each station observations were made on selected days, both
when the moon was near zero and maximum declination. Current observations were
also made in the sound between Culebra and Culebrlta 1slands while a hydrographic
party was examining Windward Passage.

Photographs were made of the prominent features of the islands for views for the
Coast Pilot.

56—05——6
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On May 15 Mr. Graves left the £xplorer and made the passage around Porto
Rico on the coasting steamer Porfo Rico, which stopped at Fajardo, Port Mulas,
Humacao, Arroyo, Ponce, Mayaguez, Aguadilla, and Arecibo, arriving at San Juan on
May 22. On May 23 and 24 he went by rail and stage from San Juan to Ponce,
stopping over a day en route at Arecibo.

Creat courtesy was shown by local authorities in supplying information for the
Coast Pilot. Mr. Graves makes special mention of the assistance afforded him by Mr.
James H. Causten, collector of customs for Porto Rico, both at San Juan and by letters
to his deputies and others around the islands. The masters of the New York and
Porto Rico steamers also supplied informatian for the Coast Pilot.



SPECIAL DUTY.

LoursiaNna PURCHASE EXPOSITION. J. J. Gilbert.

The Coast and Geodetic Survey exhibit was maintained as a portion of the exhibit
of the Department of Commerce and Labor at the Louisiana Purchase Exposition, St.
Louis, Mo., from July 1 to the close of the exposition on November 3o0.

Lewis AND CLARK CENTENNIAL EXPOSITION. William Eimbeck.

The Coast and Geodetic Survey maintained an exhibit, with Assistant Eimbeck in
charge, at the Lewis and Clark Centennial Exposition at Portland, Oreg., from June 1
to 30, as a part of the exhibit of the Department of Commerce and Labor.

TRIANGULATION OF THE CIrry oF NEw YORK. © A. T. Mosman.
SUMMARY OF RESULTS.

The triangulation of the city of New York by the city authorities was continued
during the year, under the direction of Assistant Mosman.

The primary triangulation from the line Highbridge-Jackson to the line Bogart—
Sandy Hook Light-house was completed.

The Ocean Parkway base line was measured and connected with the triangulation.

The triangulation was extended northward from the line Jackson-Highbridge and
was completed in the Borough of the Bronx.

The work was in progress at the close of the year.

MississippI RIivER COMMISSION. H. P. Ritter.

Assistant Ritter continued on duty as a member of the Mississippi River Commission
during the year.

Between November 10 and 22 he attended a meeting of the Commission in St. Louis
and went on a low-water inspection trip to New Orleans. April 1 to 17 he performed
similar duty on the high-water inspection trip, and he attended a business meeting of
the Commission June 18 to 21.

During the remainder of the year he performed all the duties required of a member
of the Commission.

83
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NORTHWEST BOUNDARY. Q. H. Tittmann.

On July 1 the work of remarking the boundary line between the United States and
Canada was in progress, under the direction of the Department of State, with Messrs.
O. H. Tittmann, Superintendent of the Coast and Geodetic Survey, and C. D. Walcott,
Director of the United States Geological Survey, as Commissioners representing the
United States, and with W. F. King, Chief Astronomer of the Canadian Department,
as Commissioner representing the British Government.

Messrs. C. H. Sinclair and E. C. Barnard were assigned to the immediate charge
of the work in the field, representing the United States Commissioners, and the follow-
ing statement covers the work done by the parties under them during the season of 1904:

Parties were organized at Gateway, Mont., Porthill, Idaho, and Laurier, Wash.,
during the early part of May, 1904, and were all disbanded before the middle of
November.

The vista along the boundary was cleared for a distance of 84 miles, 10 miles
between Mooyie River and Porthill, 61 miles between the Samilkameen and Skagit
rivers, and 13 miles between Cascade and Midway, British Columbia.

Twenty-five preliminary sites for boundary monuments were located. Twenty-five
aluminum bronze monuments were set in concrete between Frozen Lake and the high
ridge between the forks of Yaak River and twenty-five between Laurier, Wash., and
Midway, British Columbia.

The topographic work was completed from the Samilkameen River to Skagit River,
a distance of 61 miles, and from Laurier to Danv1lle, a distance of 13 miles. It extends
2 miles on both sides of the boundary line.

The triangulation was completed from the vicinity of Cascade to Skagit Rlver a
distance of 141 miles, and a reconnaissance was made to extend the triangulation to
Monument No. 1, on the summit of the Rocky Mountains.

Leveling was done between Barron, Wash., and the boundary at Pasayten River,
a distance of 35 miles, and the elevation of the base line near Danville, Wash., was
determined by a line of levels 5 miles long.

SUMMARY OF RESULTS.

61 miles of boundary located.
84 miles of vista cleared.
25 monument sites selected.
50 monuments erected.
70 miles of boundary marked by monuments,
141 miles of triangulation completed.
288 square miles of topography completed.
40 miles of leveling completed.
10 bench marks established.
150 miles of trail built.
so miles of trail opened.

In May, 1905, boundary parties were again organized, and work was in progress
the close of the fiscal year.
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ALASKA BOUNDARY. O. H. Tittmann.

The work of tracing and marking the boundary line between Alaska and Canada
as laid down in the award of the Alaska Boundary Tribunal at London in 19o4 was
éontinued, with O. H. Tittmann, Superintendent Coast and Geodetic Survey, and W. F.
King, Chief Astronomer of the Canadian Department of Interior, as members of.the
Delimitation Commission, representing the United States and Great Britain, respectively.

Messrs. Fremont Morse and J. A. Flemer were in charge of parties at work on
July 1, and on July 29 another party was organized at Skagway, under charge of Mr.
O. M. Leland, for work in the vicinity of White Pass. .

Mr. Morse cleared a portion of the line north from the Stikine River. He estab-
lished four permanent monuments on the boundary line, one on the north bank of the
Stikine River, one five-eighths of a miile back from the river, on high ground, one on
the summit of Elbow Mountain (Peak 4235 of the award), and one on the summit of
Peak 4300 (Peak 4200 of the award).

A topographic sketch was made of the vicinity of the cleared portion of the line,
and several peaks in the neighborhood of the work were connected by triangulation.

Numerous photographs were made of the boundary line, showing the monuments
in position and the mountain peaks on the line or in its vicinity.

Mr. Morse reports his appreciation of the courtesies extended to him by Mr. White-
Fraser, chief of the Canadian party at work in the vicinity, and by Mr. F. E. Bron-
son, deputy collector of customs at Wrangell. The work closed for the season on
September 3o.

On May 17 Mr. Morse resumed work on the Alaska—Canada boundary in the vicinity
of Unuk River with Messrs. Netland and Mosheim as his assistants. Mr. J. D. Craig
accompanied the party as the representative of the British Government.

The work was in progress on June 3o. '

Mr. Flemer was at work on the boundary on July 1, with Messrs. D. W. Eaton,
J. M. Donn, and Edmund Polk as assistants.

The triangulation of the lower Chilkat River was connected with the boundary
peaks near Pleasant Camp in the Tlehini Valley. A vista was cut along the boundary
line across Glave Creek Valley and five monuments were erected on the line, three on
the south side and two on the north side of the stream. Eleven triangulation stations
and five camera stations were occupied in this vicinity. The geographic positions of
boundary peaks Nos. 49, 50, 51, 52, 53, and 55 were determined and they were con-
nected with the triangulation of the upper Chilkat River. The point designated as

No. 54 is in the Tlehini Valley just below Pleasant Camp. Numerous photographs of
the line and peaks in its vicinity were made.

Work was suspended for the season on October 19, when the party started to
Seattle, Wash., and reached that place on October 24,

Mr. Flemer resumed work on the boundary on May 17, with D, W. Eaton as
assistant, and continued it until the close of the fiscal year. The weather was_unfa-
vorable and slow progress was made.
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Mr. O. M. Leland reached Skagway on July 29 and immediately organized a party
for work on the Alaska boundary in the vicinity of White Pass. The work of the
party consisted of the identification of Boundary Peak 5550; the location of a ‘‘Turning
Point’’ or angle in the boundary line to be considered as the summit of White Pass;
the identification of Boundary Peak 6750 and its connection by triangulation with the
Turning Point; observations for azimuth, time, and latitude; and photographic views
of the line and peaks in the vicinity.

The work closed for the season on September 18 and the party reached Seattle
the 21st.
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DETAILS OF OFFICE OPERATIONS.

OFFICE OF THE ASSISTANT IN CHARGE.

ANDREW BRAID, Assistant in Charge.

The Assistant in Charge of the Office has direct supervision of the work of the
different divisions of the Office,
The Miscellaneous Section is a part of the immediate Office of the Assistant in

Charge.
COMPUTING DIVISION.

The work of furnishing information to the field parties of the Survey and to
persons outside the Survey in reply to requests occupied a considerable portion of the
time of the Chief of the Division, nearly all the time of the Writer, and 13 per cent of
the time of the other members of the Division. The time required for this work is
greater than ever before and is increasing rapidly.

The manuscript of the following appendices to the Report for 1904 was completed
and the proof was read:

No. 6. Precise Leveling from Red Desert, Wyoming, to Owyhee, Idaho, 1903 (30 pages).
No. 7. Precise Leveling, Holland to New Braunfels, Tex., 1903 (20 pages).

No. 8. A test of a transit micrometer (38 pages).

No. 9. Triangulation in California, Part 1 (274 pages).

Aside from the routine computations the progress made in the more important
computations during the year may be stated as follows:

1. The computation of precise leveling has kept pace with the field work, being
kept nearly up to date continuously.

2. The recomputation and reduction to the United States Standard Datum of the
triangulation in the southern part of California was completed and considerable progress
made in similar computations for the portion of California north of Monterey Bay.
The computations of the main scheme of triangulation in northern California are com-
plete, but there are several hundred points not in the main scheme yet to be computed.

3. The computations connected with a new investigation of the form of the geoid
in the United States have made considerable progress. The computation of the topo-
graphic corrections to observed deflections of the vertical to take account of the topog-
raphy for a radius of more than 4 ocoo kilometers around each station has beeri completed
during the year for about 230 astronomic stations. “This leaves only 70 more stations
immediately available for such treatment. The general plan in studying the form of
the geoid by measures within the United States is to divide the whole mass of data
available into four groups corresponding to four separate areas, to investigate each

91
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group separately, and then combine the four groups in one large group in deriving the
final results. The investigation has been carried nearly to completion in three of the
four groups.

Records are kept in the Division from which the cost of the different classes of
work done in the Division can be ascertained.

The average effective force of the Division during the year amounted to eleven
- persons, in addition to the Chief, which is somewhat smaller than during the previous
year,

The number of pages of correspondence prepared in the Division was somewhat
less than during the preceding year, but the number of geographic positions furnished
in response to requests was 23 per cent greater and the number of descriptions of
stations was 15 per cent greater than during any previous year.

DIVISION OF TERRESTRIAL MAGNETISM.

Though 15 men have been detailed for temporary duty in the Division, their
aggregate time amounted to mot much over a year, and as some of them required
instruction in computing and observmg, the effective time was certainly less than that
of one man continuously employed.

~ ’The revision of the computation of the magnetic observations made by the various
field parties was kept nearly up to date. The results of the field observations made
during the preceding fiscal year were submitted for publication as Appendix 3 of the
Superintendent’s Report for 1904, and the proof of that appendix was read.

The discussion of the magnetic observatory records was begun. The tabulation
of hourly values of declination and horizontal intensity for Baldwin for the three years
1902-1904 were nearly completed. On account of the makeshift character of the
observatory building at Baldwin, and the consequent large range of temperature and
comparatively frequent readjustment of instruments, it seemed desirable to verify the
general character of the variations by comparison with Cheltenham before making the
final reductions of horizontal intensity. ‘T'he Cheltenham records were therefore taken
in hand and considerable progress made.

The tabulation of results at all stations occupied more than once up to June 30,
1904, was completed. This showed that the reversal of secular motion of declination
during the past ten years apparently extended over all but the extreme eastern part of
the country.

A preliminary isogonic chart of the Phlhppmes was prepared, based on the obser-
vations of the Coast Survey and of the Jesuits.

A preliminary investigation was made of the change in the earth’s magnetism
between the years 1885 and 18935, treating the subject analytically.

The necessary explanatory data were prepared to accompany reproductions of the
magnetograms of the Cheltenham Observatory for the days on which magnetic storms
occurred, for transmission to foreign observatories. Lists were prepared of the ** quiet
days at all the magnetic observatories of the Coast and Geodetic Survey, and trans-
mitted to Dr. Mauritz Snellen, in accordance with the resolution of the International
Committee on Terrestrial Magnetism.
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The data for the earthquakes recorded by the seismographs of the Coast Survey up
to the end of 1904 were read and tabulated.

A preliminary discussion was made of the results of atmospheric electricity obser-
vations at Cheltenham.

TIDAL DIVISION.

Harmonic analyses were computed for 11 stations, with an aggregate length of
4% years. Nonharmonic reductions were made for 103 stations, with an aggregate
length of 33 years. The plane of reference for reduction of soundings was determined
for 61 stations. ‘Tide notes were prepared for 407 stations upon 1oz charts and 43
original hydrographic sheets. Tidal information was furnished to the field parties and
in response to requests from individuals not connected with the Survey in 288 instances,
involving the preparation of 476 déscriptions of bench marks, tidal data for 31 stations,
and current data for 31 stations. About 13 years of self-registering tide-gauge records
from 18 stations were tabulated as high and low waters and also as hourly heights of
the sea. There were received, examined, and registered in this Division an aggregate
of about 30 years of record from self-registering gauges at 28 stations, together with
about 4 years of record from box and staff gauges. Tidal records and data from
outside sources were received as follows:

Foreign countries.

Argentina: Tides for 1 month at 1 station and tide readings for 6 years at 2
stations.
Australia: Staff readings for 134 years at 2 stations and harmonic constants for 1
station. . '
Bermuda: Hourly readings for 1 year at 1 station.
China: Staff readings for 4 years at 2 stations.
Egypt: 1 month of high and low waters at 1 station,
France: Harmonic constants for 7 stations.
Germany: Record from self-registering gauge for 2 months at 2 stations, staff
readings for 2 years at 4 stations, and harmonic constants for 1 station.
Great Britain: Staff readings for 6 years at 3 stations.
Italy: Staff readings for 5% years at 7 stations.
Japan: Hourly heights for 3 months at 1 station and harmonic constants for 1
station. :
~Liberia: Staff readings for 1 month at 1 station.
Mexico: Staff readings for 5 years at 27 stations.
New Zealand: Staff readings for 1 year at 1 station and harmonic constants for 1
station.
Spain: Staff readings for 12 years at 11 stations.

The Corps of Engineers, U. S. Army, loaned the Survey the record for 16 years
with self-registering gauges at 4 stations and high and low water readings for 234 years
at 1 station. : '

One year’s record of a self-registering gauge was procured at Nassau, Bahama
Islands.
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One year’s record of a self-registering gauge was received from Honolulu, Hawaii.

At the request of the Canadian government the predicted tides at Astoria, Oreg.,
and Sitka, Alaska, for 1906 were furnished.

At the request of the Secretary of the Marine Department of New Zealand the
predicted tides at Wellington and Auckland for 1906, and the tidal differences for the
principal ports of the country, were furnished.

Appendix No. 5 to the Annual Report for 1904, ‘‘ Cotidal lines for the world,”
88 pages with 41 charts, was completed for printing and the proof was read.

Nearly all the proof of the tide tables for 1905 (516 pages) was read. ‘T'he manu-
script for the tide tables for 1906 was prepared for printing and the proof of 173 pages
was read before the close of the fiscal year. '

DRAWING AND ENGRAVING DIVISION.

The Division is divided into five sections—the Drawing, the Engraving, the Print-
ing, the Photographing, and the Electrotyping sections. FEach section executes the
work indicated by its title, and the combined result is shown on the charts published
and issued by the Survey.

During the year 350 requests for information were received and answered in the
Division. These involved the measurement of areas and shofe line and distances
" between various points, the preparation of tracings from original topographic and
hydrographic sheets, copies of old and canceled charts, and the construction of special
maps.

Drawing Section.

During the year the following drawings were completed for photolithographing or
engraving:

ngx;t Title. Scale. |
112 | Vineyard Sound and Buzzards Bay .............ooiviveiinieneinnn. 1-80 ooo
136 | Sandy Pointto Head of Bay ..............ouoiieiuiinnnnin. . 1-80 ooo
196 | Barataria Bay and approaches................ ... . i, 1-80 000
329 | Portsmouth Harbor ............. .. ... ... ... ... ... ... ... . ... 1-20 00O
366 | Hempstead Harbor.............. ... ..o, 1~20 000
932 | Boqueron Bay.......... ... i I1-10 000
4107 | Pearl Harbor, Hawaii .... ............. ... i, I1-15 000
4722 | Jolo Archipelago...........couiiviiieiaiit i Mercator,
4723 | Western Mindanao.................. e e et e e, Merecator,
6446 | Lake Washington, Washington ................................... 1-40 000
8160 | Zarembo Island and approaches...................... ... ... ... 1-80 ooo
8170 | Wrangell Strait....... ... ... ... ... i 1~-20 00O

In addition to the foregoing, 570 charts were revised (including second and third
editions of the same chart), corrected, and verified for new editions or new prints; 23
projections for topographic sheets and 54 hydrographic sheets were constructed for the
use of field parties or the Office; 381 topographic and hydrographic sheets were inked,
plotted, revised, or made ready for the approval of the Office. The illustrations
required for the Annual Report of the Superintendent for the year 1904 were com-
pleted. Information was compiled in response to numerous requests for information
from persons outside the Survey. The publication of the charts in the Philippine
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Islands required the time of two draftsmen continuously. Most of the drawings for
these charts were prepared at the Manila suboffice. They were carefully examined
and verified, and were completed by adding titles, notes, compasses, etc., in this
section.
Two young Filipino students were sent to Washington for instruction by the
Philippine government and have been attached to this section since February. They
“ have made rapid progress in acquiring knowledge of the work of the section.
All the charts covering Chesapeake Bay and the Potomac River were carefully
revised and improved, using all the old hydrographic sheets in this region in connec-
tion with the results of the recent resurveys.

Engraving Section.

The following original plates were completed:

Chart . Title. Scale.
413" | Pensacola Bay Entrance... ... ... ... ...iitiiie i 1-10 000
5I8 | Calcasietl Pass. . ... ..c.iiiieri i i e e 1-20 000
549 | BaltimoreHarbor.......... .. ... .. .. . . . . i, 1-40 000
goz | Guanica Light to Point Tuna Light 1-100 000
931 | Mayaguez Bay and approaches.............. N I-15 00O

4103 | Hilo Bay, Hawail ... ...ttt i 1-10 000

6146 | Columbia River, Vancouver to Reed Island........................ I-40 000

6443 | Port Orchard, Washington.............. ... ... 0. ... 1-20 000
The following plates were corrected for new editions of charts:

ngrt Title. Scale.

S | San Francisco to Bering Sea ... ......vvviiiniinniireeninneninnnnns 1-3 600 000
131 | Chesapeake Bay Entrance, €tC ........ooviivuteiiniiennnnnnnnnn... 1-80 000
132 | Chesapeake Bay, York River to Pocomoke Sound .................. 1-80 000
133 |.Chesapeake Bay, Pocomoke Sound to Potomac River............... 1-80 000
134 | Chesapeake Bay, Potomac River to Choptank River ................ 1-80 ooo
170 | Key West to RebeccaShoals.............. . ..o oo ., 1-80 000
177 | TamPa BAY ..ot e e e 1-80 000
204 | Galveston BaY ...t e e e i i 1-80 000
205 | Galveston Bayto OysterBay.......... .. ... ... ... ... .. ..., 1-86 o000
244 | Salem Harbor and approaches................. ... iiiiniinnnin., 1-20 000
252 | New Bedford Harbor and approaches.... .......................... 1-20 Q00
300 | Passamaquoddy Bay and St. Croix River.................ooiia 1-40 000
313 | Damariscotta and Medomak rivers .................. .00 iiiinni., I-40 000
357 | Wickford Harbor. ... ..ot ittt ittt et 1-20 000
379 | Cape Henlopen and Delaware Breakwater.......................... 1-20 000
391 | Potomac River, Indian Head to Georgetown ....................... 1-40 000
443 | St. Catherines Sound . . ... it i ittt e 1-40 000
444 | SapeloSound ... ...t e e e I-30 000
908 [ San Juan Harbor.................... . ..o, Wae eeeeeianae. 1-10 000

5143 | Wilmington and San Pedro harbors ............................... 1-40 000

5525 | MareIsland Strait.........ccovviiiiin tiiiiiii i e e I-30 000

6140 | Columbia River, Entrance to Upper Astoria ........................ 1-40 000

6450 | Admiralty Inlet and Puget Sound to Seattle........................ 1-80 000

6460 | Puget Sound, Seattle to Olympia............... ..ot i, 1-80 ooo

8240 | Sitka Sound, Alaska...........oviriiiiiiiii i it i 1-80 000

8800 | Dixon Entrance to Cape St. Elias . .......... ... ... .. cooiias, 1 1-1 200 00O
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The following new bassos were completed:

Section.

Of the lithograph charts, 11 811 impressions were pulled from stones for charts
which had two or more colors, requiring two or more impressions per chart, leaving

17 849 charts which were delivered to the Chart Section.

In addition to the number of charts printed from plates in the Printing Section,’
the following have been published by photolithography and sent to the Chart Section

for distribution:

Chart Title. Scale
104 | Penobscot Bay ....oitiint it e 1-80 000
115 | Plum Island to Stratford Shoal. .. ....oooveriiie it 1-80 000
124 | Delaware ENtrance. ... ..ccoeeunreereeioioiiieeeuiuiueaaaneeaainnns 1-80 000
150 | Masonboro Inlet to Shallotte Inlet ... -8o ooo
194 | Mississippi River, Passes to Grand Prairie ................. Aoviians L"' 1-80 000
14 . 4
RECAPITULATION,
Number
New plates COTMIENCEA .« - ot e e e e e e e et e e e e aeeas 3
New plates completed .. ... i 8
-New plates unfinished. . ........ oo e 15
New editions commenced. ... ...ouetirieintttiiiiiiieiiiirererssncnsseeneans 24
New editions completed .. .......oiiiii iy Jiiii e s 26
New editions unfinished. . ... .. ittt i iiiiieieree caronn 15
New bassos commenced ... ......c..veureiiiiins teruriunsnrerinssssoseessees 8
New bassos completed. .. ... i iiiiit ittt e 5
New bassos unfinished .......... ittt ittt iiiiieeriienitenroaennennes 3
New catalogue platescompleted.............coiiiiiiiiiiiieiiiiiieniieneees 22
Plates corrected. . .. ..ottt ittt e ii et 766
Printing Section.
Number.
Impressfons for Chart Section, from plates........... ... coeveiiieieinnn. 64 390
Impressions for proofs, from plates....... ... oiiiiiiiiiiiiiiii i 4 06
Impressions for standards, from plates......... ... 129
Impressions for transfers (lithograph), from plates.................ooeneee 127
Impressions on bond, from plates ...ttt 379.
Total impressions from plates... .. P 69 121
Impressions for Chart Section, from stones...........c.oiiiiiiiieiianian 29 660
Impressions for proofs, from stones...............oiiiiiiiiiiiiiii et 5129
Impressions for transfers (Drawing Section), from stones.................. 121
Impressions on bond, fromstones ...l 621
Total impressions from stones. ............ i 35 531
Total IMPressions . ... ..veeriteneieeticiieit it 104 652

Of the charts printed from plates for the Chart Section, 1 co1, namely, Nos. 369,
380, and 381, required two impressions, leaving 63 389 charts delivered to the Chart
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NEW CHARTS, .

Cll\}?)rt Scale. '
932 | Boqueron Bay ............... .. ...l e e e 1-10 000
4107 | Pearl Harbor, Hawaii : 1-15 000
4219 | Passages between Luzon and Masbate®*...... ..................... : I1-100 000
4222 | Lagonoy Gulf to Sisiran Bay.............ooii i, i I-100 000
4237 | Tabaco BaytoLegaspi ........coovuiiiiiiiiiiiiiiiinniannn, 1-40 000
4238 | Bolinao Harbor®. ... ... ... . ... .. ool aee 1-20 000
- 4239 | Port Sualto Comas Island*......................... ... .. ... e I-15 000
4265 | Harbors on the East Coast of Luzon* ......................... PN Varying.
4311 | Southern Part of Mindogo*......... .. ... i e 1-100 000
. 4345 | Anchorages, Verde Island PassagetoCuyo®.................... ... Varying.
4348 | Cagayan Sulu. .. ... it i e 1-75 . 000
4417 | Northeast Coastof Panay*... ... ........ ... .. . i it 1-100 00O
4423 | San Pedro Bay and partof Leyte.............. ... ... ... ... .. I1-100 000
4452 | Danao River and approaches® .... ... ... ... ... ..l I-10 000
4453 | Harbors in Marinduque and Tablas Islands ....................... Varying.
4455 | Harbors off Coast of Masbate* ... ... ... ....................... ... Varying.
4456 | Harbors of Samar and Leyte*............. e 1-50 000
4457 | Guinan and approaches............... . ... ool 1-50 000
4458 | Harbors of Cebuand Negros......................ooiiiiiiie. Varying.
4511 | Basilan Strait™®. . ... ... I-100 000
4613 | Iligan Bay ™ ... i e e 1-100 000
4619 | Eastern Partof Illana Bay™® ........... ... ool I-100 000
4644 | Harbors on North Coast of Mindanao ............... [ Varying.
4646 | Pujada Bay ™. . .. . .. ... e 1-60 000
4653 | Harbors on South Coast of Mindanao* ................... ... ... Varying.
4710 | Batan Islands, etc........oounii i Mercator.
4715 | Southern Partof Luzon® ...... ... .. ... .. ..o i iiiiiiiiiea, Mercator,
4719 | Surigao Straitand Leyte® ........... ... ..o il Mercator.
4722 | Jolo Archipelago ... ... .c.oviiiiiiiii i e Mercator.
8513 | Controller Bay, Alaska®. ... ... ... ...t i, 1-100 000

NEW EDITIONS

Cl&%rt Title Scale, !
136 | Sandy PointtoHeadof Bay................. ... ...l 1-80 000
244 | Salem Harbor and approaches........................... L, 1-20 0UO
249 | Buzzards Bay . ...t 1-40 00O
366 + | Hempstead HArbor. .. ....oovieeiiiie et il 1-20 000
389 | Potomac River, Piney Point to Lower Cedar Point ................. i 1-60 000
390 | Potomac River, Lower Cedar Point to Indian Head................. i 1-60 000
902  South Coast of Porto Rico...........cooiii i iin, 1-100 000
4221 | Albay Gulf and part of Lagonoy Gulf ........... .............. ... 1-100 000
4712 | West Coast of Luzon™. ... ... .o ittt [ Mercator.
4713 | East Coastof Luzon™® ... ... i i i Mercator.
4715 | Southeastern Luzon, Masbate, and Northern Samar* .............. Mercator.
6195 | Grays Harbor, Washington................ . ... ... . o, 1-40 000
8000 | Dixon Entrance to Cape St. Elias*......... ...... ... ..ol I-1 200 00O
8050 | Dixon Entrance to Head of Lynn Canal ........................ ... 1-800 000
8075 | Revillagigedo Channel ............cooiiiiiiiiiiiis i .. 1-80 ocoo
8170 | Wrangell Strait...... ...ttt it i i e 1-20 000
8303 | Lynn Canal, Point Sherman to Head.............................. 1-80 ooo
8521 | Port Valdez, Prince William Sound .......................... e 1-40 000
9302 | Bering Sea, eastern part............... et s Ve Mercator.
9380 | Norton Sound, Alaska............coiiiiiiiiiiiiion i 1-400 000

* Printed by contractor.
§56—05—7
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NEW PRINTS.

; i
I C;}gf" Title, Scale
! S [ I
109 | Boston Bay and approaches®...................... ... ... .. .. .. .. ,I 1-80 000
260 | Guilford to Blackstone Roeks................. ... .. ... ... .. ) 1-10 oo
261 Blackstone Rocksto South End........................... . ... ... I 1-10 600
269 1 Stamford Harbor to Little Captain Island............. ... .. . ... .. 1-10 000
! 270 | Little Captain Island to Rye Neck .......... .............. .. ... | I-10 000
i 274 |Harlem River...........0.............. ... ... . : 1-10 000
P 0356 [ BlockIsland*. ... .. ... . ... | I1-10 000
376 | Delaware and Chesapeake bays *.............................. ... : 1-400 000
! 411 | Appomattox River, City Point to Petersburg ..... . e | 1-20 000
I 463 1 St.Johms River ............... ... ... . 1-80 000
. 512  LowerBarataria Bay ............... .. ... .. I-40 000
I 525 Brazos River Entrance....... ... ............ .. ... ... ... ... .. 1-10 000
t 571 jPortRoyal Sound.................. ... ... : 1-40 000
577 ; Fernandina to Jacksonville ......................... ... ... .. ... | 1-40 000
1000 | Cape Sable to Cape Hatteras*................... ... .. .. e : Mercator,
1007 ' Gulfof Mexico .........ooooi i Mercator.
4343 | East Coast of Paragua*,.................. ... ... .. .. ... ... .. I I-40 000
5002  San Diego to Point St. George ......  ..... ... ... ... .. ... .. i Mercator.
5052 i San Francisco to Cape Flattery*................. ... ... ... . . ! Mercator,
5531  San Francisco Bay, Southern part.................. .. ... ... .. .. | 1-50 000
5532 | San Francisco Entrance ............................. .. .. ... .. .. ! I-40 000
5819 | Entranceto Eel River........................ .. ... ....../'"" 1-20 000
5832 | Humboldt Bay...................... .00 ooiceereeeereee I-30 000
6400 | Seacoast and Interior Waters of Washington................ ... ... 1-30 €00
8244 | Sitka Harbor, Alaska...... ........ ... . ... cieuiii 1-10 000
8282 | Salisbury Sound to HooniahSound................... ... ... ... 1-40 000
8302 | Lynn Canal, Entrance to Point Sherman....................... .. .. 1-80 coo
8455 | YakutatBay*......... ... .. . .. . . 1-80 000
8500 I Icy Cape to Semidi Islands*..... ... .................. ... ... .. ... ' 1-1 200 000
8881 | Islands and Harbors off Alaska Peninsula*............. ... . ... ... | Varying.
* Printed by contractor.
SUMMARY.

Number,

New charts printed by contract........................... .. ... .. ... .. 19

New editions printed by contract............................. ... .. . 3

New prints printed bycontract. .................. ... ... ... .. .. ... .. 10

Total printed by contract............................. . ... ... .. - 32;

New charts printed in Printing Section......................... ... ... ... .. BT

New editions printed in Printing Section.................... ... .. . . ... . 17

New prints printed in Printing Section......................... .. ... .. . . 22

Miscellaneous printed in Printing Section........... ....... ... ... ... .. .. 7

Total printed in Printing Section.......... .. ... ... ... ... . ... ... ... ) 57

Total number of lithographs................................... .. ... 89

Lhotographic Section.

Number,

Glass negativesmade........................ 948

Paper negatives made................... ... ... .. ..o 98

Velox prints made...................... .. 1 452

Bromide prints made................... .. Lo 267

Vandyke prints made........ ... ... oo 451

Solio prints made.......... ... .. . 249

Blueprintsmade. ....... ... .. . 788

Lanternslides made....... ... ... ... ... .. ... ... . . 22

Negativesdeveloped....................... ... 325

Printsmounted ................. .. 0 380
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FElectrolyping Section.

. Number.
Kilograms of copper deposited......... ... ... .. i i 725
Square decimeters on which deposited........... ... ... ... .. ol 5 443
Alto plates made. .. ... ... e 29
Basso platesmade. . ... .. e e e, 21

CHART DIVISION.

The Chief of Division supervised the work of the two sections in which this
Division is divided, and gave personal attention to the inspection of the work on new
charts and on new editions of charts in its various stages of progress. A new
edition of the Chart Catalogue was completed.

Chart section.

In this section all letters relating to the sale of charts, tide tables, and coast pilots
were prepared; the accounts with the sales agents were kept; the buoys on the charts
were colored, and other routine work was done. Editions of 29 new charts printed by
photolithography were issued during the year. Forty-four new editions, 24 printed
from copper plates and 20 by photolithograply, were also issued. Charts were
received as follows:

Number,
From Drawing and Engraving Division, prints from plates ................. 63 389
From Drawing and Engraving Division, prints from stone.................. 17 849
From lithographers . ... ... ... .. . i i i e 15 427
From Manila suboffice ... ... . .. . i ~ .. 4o -
Charts were issued as follows: o l’?/ 05
"Number
Sales AZeNtS . ... e e e e e e 34 870
Salesat the Office. .. .. ... i i 2 083
Congressional aCCOUNt.. . ... .. i i e 3 149
Hydrographic Office, United States Navy...................c0 il 29 154
Light-House Board ... i iy 2 330
Coast and Geodetic Survey Office ........ .. ... i 6 280
Coast and Geodetic Survey suboffice, Manila, P. I ................. ... ..., g9 610
Executive Departiments. ... ... i e, 6 287
Foreign governments ... 608
MiISCEIlANMEOUS. . . .ottt e e 939
oAl o e 95 310

A comparison of the total issue of charts for the fiscal year with the issue in
previous years shows the total to be 3o per cent larger than the average and g per
cent larger than during the previous fiscal year.

Hydrographic Section.

The work of indicating the chart corrections and of preparing the Monthly Notice
to Mariners was performed and the following work was done.

13 charts reviewed for publication.
186 charts, corrections on Office Standards verified.
86 charts, corrections on proofs verified.
33 hydrographic sheets verified and examined, 107 821 angles; 330 689 soundings; 8 120
square miles of area covered.
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INSTRUMENT DIVISION.

In this Division an account was kept of all instruments and general property owned
by the Survey or purchased during the year; 1 825 instruments of various classes were
put in order, adjusted, and sent to the field. Minor repairs were made to the Office
buildings and furniture, and progress was made in constructing a new tide predicting
machine.

For the purpose of providing the Director of Coast Surveys in the Philippine
Islands with a standard for the comparison of base tapes, one of the tapes which had
been used in the base measurement of nine bases on the ninety-eighth meridian, and
the length of which is therefore very accurately known, was fitted with appliances for
suspension under standard tension, side by side with the one to be compared. These
appliances were designed and made in the Instrument Division and forwarded to Manila
with the tape.

The theodolites of magnetometers Nos. 10, 11, 17, and 19 having become much
worn from use, and being for other reasons inadequate for the convenient and accurate
determination of azimuth, new ones were purchased and fitted to these instruments.

A new magnetometer, known as Coast and Geodetic Survey No. 29, was con-
structed. The wooden magnet box of the old ‘“Bache Fund'’ magnetometer and a
magnet, formerly belonging to magnetometer No. 19, were utilized in the construction
of this instrument.

During the year an automatic printing recorder for a Quick Sounding Machine was
designed and made. A hotel time stamp was purchased and utilized in the making of
this apparatus, which furnishes a record upon a continuous band.of paper of the month,
day, hour, minute, a. m. or p. m., fathoms, feet, and tenths of feet of each sounding
made.

Transits Nos. 4, 18, and 19 were provided with transit micrometers and other
appliances incident to this improvement.

Electrical illumination of field instruments, which heretofore only found limited
application, owing to the difficulties accompanying the use of liquid batteries, was this
year applied in the case of transits Nos. 18 and 19, meridian telescopes Nos. 1 and 3,
and zenith telescopes Nos. 2 and 6. This was possible on account of the improvements
which have been made in the quality of certain dry cells sold in the market.

There were completed in the early part of this fiscal year two additional plane
tables of the same design and materjal as those of No. g1, described in the last report.
One of these has been thoroughly tested in the field and found so superior to the older
form, by reason of its reduced weight and added rigidity, that the aluminum alloy known
as Ennis’s No. 1 can be said to mark a distinct step ahead in the art of making survey-
ing instruments.

The unusually severe winter of 19og—5 afforded an opportunity to prove the effi-
ciency of the float tube of the electric tide indicator of the New York Maritime
Exchange, which was designed specially with the view of preventing interruption of
the working of the apparatus by ice impeding the free motion of the float. Though
other float tubes required attention during the severe freezing spells of that winter,
this one never failed to operate, though left entirely to itself.

A plan permitting the application of the same principle even in such localities
where there is not sufficient depth of water to afford the requisite vertical space for a



APPENDIX 2. DETAILS OF OFFICE OPERATIONS. I0IX

column of petroleum equal in height to the distance between extreme high and low
waters was devised. ‘This plan is based upon the idea of sinking the tube, the lower
end of which is closed, into the bottom to the necessary depth, and to establish com-
munication between the interior of the tube and the outside by means of a small pipe,
entering at the side somewhere below the lowest low water and reaching down to within
an inch or two from the bottom of the tube, thus preventing the loss of oil even at the
lowest low water. A

Mr. Fischer made several visits to Pittsburg to inspect different lots of monuments
when they were ready for shipment to the United States and Canada boundary, west
of the Rocky Mountains, and to the Alaska and Canada boundary. He also super-
vised the construction, by a private firm, of transit micrometers for two transits belong-
ing to the Canadian government, and repairs to the same instruments.

He served on the jury of awards at the Louisiana Purchase Exposition in the
group including scientific and measuring instruments.

L1BRARY AND ARCHIVES.

The routine work in the library was kept up to date. The records of the observa-
tions made in the field were indexed as they were received. Assistant Eimbeck was
assigned to the Division as Acting Librarian and continued in this position from July 1
to August 31. Mr. Guittard, the Librarian, reported for duty on September 1.

Accessions.
| | |
Purchased. \ Donated. IExclmuged.! ‘Total. f
- - i
BOOKS -« vveeeeeeineneend 1781 - 47| 399 624
Pamphlets....................... 7 l 139 264 410
Serials .......o.oiiiiiiii : 76 | It 472 559
Mapsandcharts................ 47 i 429 |- 2 837 3 313
Issued for temporary use.
Number,
Books and pamphlets ... ... ... ... Ll 1739
TS 1 12 PSP 668
RECOTAS . ittt e e e 2433
Original sheets. .. ... ... ... . it e i s 3072

Maps and eharts .. o.o.ou it 1595
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The following list shows the original records received:

|
Object. i Volumes. Cahiers. Sl:fj]l:.or
i
ASLIONOMY ...t : 60 52 I
GeOdESY . ot e e ettt e : 167 132 ...
Hydrography .. ......... ... ccooviiiei o 378 85 60
Hypsometry ..............o i . 147 23 ...
Magnetismn ... 439 coeannn
Tides. . oo | 91 18 959
Topography .......oveiiiniii i P , 51
Totals. ... ... 843 749 - 1 071
e e e
Photographic prints..................o l .......... L I 737
Photographic negatives. .. ................... i .......... | .......... | 1 023 i

MISCELLANEOUS SECTION.

The work in this Section shows an increase during the year.

The publications received were issued without delay and all current
up to date. All purchases under the appropriation for Office expen
through this Section, and this involved a great deal of correspondence.

work was kept
ses were made
All requisitions

for stationery received from the parties in the field were filled promptly.
The following publications were received from the Public Printer:

Number.
Report of the Superintendent of the Coast and Geodetic Survey for 1904. . 1 986
Appendices to Report for 1904, published as stparates ..................... 3 504
Bulletin No. 40, Coast Pilot notes in Alaska (fifth edition)................. 1 02§
Catalogue of Charts, 1903, .. . vvuvuenn e 501
United States Coast Pilots, Atlantic Coast Pilots, rto 8.................... 4 305
Leaflets for distribution at Louisiana Purchase Exposition, at St. Louis, Mo. 118 500
“Iide Tables, complete. ... .. ... I 300
Tide Tables, Atlantic Coast ... ... viiiii i 1 034
Tide Tables, Pacific Coast ...... ... it 8 121
Notices to MATiNers . .. ..ottt ittt ittt 62 633
The work of the Coast and Geodetic Survey ............. ...t 5 000
The following publications were received from the Manila Suboffice:
. Number.
Catalogue of Charts, Philippine Islands (second edition)............... 25
Sailing Directions, Philippine Islands, Sections 1107 ..o, 400
NOtICES t0 MATINEIS & .ottt ettt it e te e i e 1 182
The following publications were issued by the Office:
’ ' umber
Annual Reports covering the years 185110 1go4. . ... ovivveinieniannnn 2 721
Appendices to Annual REPoOrts. ... 2 780
Bulletins, NOS. T 10 41 .ot oottt irivaae e i 1 081
Catalogue of Charts, 1903 .. ... oovi il 1 050
Catalogue of Charts, Philippine Islands (second edition) .................... 21
Atlantic Coast Pilots, Parts 1108 ... .. . i 2 542
Pacific Coast Pilots, Part I ... ..ottt 84
Pacific Coast Pilot, California, Oregon, and Washington .................. 422
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Number.
Supplements to Coast Pilots . ... ....oiiiiiiiiii e 1 210
Louisiana Purchase Exposition Leaflets . ............oooieeieniienen 145 315
Pan-American Leaflets, English edition ... 8o
Pan-American Leaflets, Spanish edition ............ov i 794
United States Magnetic Declination Tables, 1go2............... PP 260
Sailing Directions, Philippine Islands, Sections 107 .........oovvreeennee 318
Special Publications:
D £ T A C R R -~ 27
DT T R O KRR e 4
No.3....... R R R EERELELERRRL 33
NO. G vt e e e e 56
) . S R 76
D e T - TR R R 126
B A R R EEREE RN 39
Tide Tables, COMPIELE. . .. .ottt e I 270
Tide Tables, Atlantic COaSt. .. ...ttt e 1 164
Tide Tables, Pacific COaSt ...t it 8 474
General Statement of Administration and Work ..ot 6
On the Air contained in Sea Water.. ... .. ... i 1
Coast Pilot Notes on Warren Channel ... veenn 30
Conversion Tables ................. T R 18
Deep-Sea Sounding and Dredging ..ot 5
Field Catalogue of 983 Transit Stars.............c.oot ity . 1
General Instructions to Hydrographic Parties..............oooveiinnenn 7
General Instructions for Hydrographic Work ...t 4
Report on Geodetic Operations in the United States......... ..ot 24
Instructions and Memoranda for Descriptive Report...............o.vvne 8
Laws and Regulations, 1887 ... ..o 16
Laws of General Application. . ... 6
List and Catalogue of Publications......... ..o vviieiieienens 192
Report on Nicaragna Route. ...t 2
Star-Factors, A, B, C .ttt e 1
THAA] RESEATCIHES . . v vt v vt vee e i e e o 3
Treatise o1 ProjJections ... ... .o ovevien i 22
NOLICE 10 MATINETS « o vttt e aene i e et aa e 60 879
Notice to Mariners, Philippine Islands. ... v 621
Standard Places of Fundamental Stars ... 1

Work of Coast and Geodetic SUrvey. ... ot I 025
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RESULTS OF MAGNETIC OBSERVATIONS MADE BY THE
COAST AND GEODETIC SURVEY BETWEEN JULY 1, 1904,
AND JUNE 30, 1905.

By L. A. BAUER,

Inspector of Maghnetic Work and Chief of Division Tervestrial Magnetism, Assistant, Coast and
Geodetic Survey.

INTRODUCTION.

The present publication contains the results of the magnetic observations made on
land and at sea by members of the Coast and Geodetic Survey in the prosecution of the
magnetic survey of the United States and outlying territories during the period July 1
1904, to June 30, 1905.% ‘There are also included the results of some observations
made by magnetic observers of the Department of Terrestrial Magnetism of the Car-
negie Institution, who were temporarily attached to parties of the Coast and Geodetic
Survey for purposes of instruction, and some made in Louisiana by Prof. G. D. Harris
of the Louisiana Geological Survey, with an instrument loaned to him by this Bureau.

Five magnetic observatoriest have been in continuous operation throughout the
year: At Cheltenham, Md.; Baldwin, Kans.; Sitka, Alaska; near Honolulu, Hawaii;
on Vieques Island, Porto Rico.

OBSERVATIONS ON LAND AND THEIR DISTRIBUTION.

The distribution of the stations on land is shown in the following table, from which
it will be seen that the work of the year was principally in Alabama, California, Con-
necticut, Georgia, Idaho, Kansas, Mississippi, New York, Ohio, and Oklahoma, with a-
few stations m each of 31 other States and Territories. '

*I‘or previous results see "United States Magnetic Declination Tables and Isogonic Charts for
1902, and Principal Facts Relating to the Earth’s Magnetism, by L. A. Bauer. Washington, Govern-
ment Printing Office, 1902, A second edition of this special publication of the Coast and Geodetic
Survey was issued in 1go3.

Magnetic Dip and Intensity Observations, January, 1897, to June 30, 1902, by D. L. Hazard, with
preface by L. A. Bauer. Appendix 6, Report for 1902, Washington, Government Printing Office, 1903.

Results of Magnetic Observations made by the Coast and Geodetic Survey between July 1, 1902,
and June 30, 1903. Appendix 5, Report for 1903. Washington, Governmeunt Printing Ofﬁce, 1go4.

Results of Magnetic Observations made by the Coast and Geodetic Survey between July 1, 1503,
and June 30, 1904. Appendix 3, Report for 1go4. Washington, Government Printing Office, 1904.

+ For description of observatories, see Appendix 5, Report for 1902.

109
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Summary of vesulls on land.

State

Alabama
Alaska
Arizona
Arkansas
California
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

Illinois

Indian Territory
Towa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Mississippi
Missouri
Nevada

New Jersey
New York
North Carolina
North Dakota
Ohio
QOklahoma
Philippine Islands
Porto Rico
Rhode Island
South Carolina
Texas

Utah

Virginia
Washington
West Virginia
Wisconsin
Wyoming
Foreign countries
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Number

Number
of

o
localities | stations

—

(53

BN
D WHUNB AN SO RELRV N R~ OROL 0N

—

- N -

T RN RO = m H NI R L DD =N O

f
{

283

©O1d local-
ities re-
occupied

Declin
tions o

served

a-
b- |
|

Dips ob- !

served

—

-

w

&
G O N BTN = ARON NN SN WL

—

-\ -

TN NG H o =N R NG N 00 L

264,

ouan.—n—-wn»—nmo»—<<»ow\xononumomw\n-~o—<\xn~—~m&o~pn

|

77

—

-

EY

(7]
O=HWWL N O =~ AN OW OWWO N R ~=JWL

—

-

i
|
|
i
|
|
|
|
I

i

—

—

—

+

wn
POm XNLN O = AN DWK = DLW &L

—

2t

Intensi-
ties ob-
served

—

-

nt

oS

w
W= NANWN O~ AN CL O~ P LR

—

v

i3 3
3 3\ 3
g ¢+ 19 | I9
2 2 2
Il o 1
23 23 | 23
I2II2! 12i
3 o o
5 5 . 8
5 5 | 5
7 7 i 7
3| 3 3
I Ii I
4 4 4
!_J 0=I (o]
3 3 3
5 5 4 5
2 2‘ 2
5 6 | 5
| i

336’332 322

There have now been obtained precise maguetic data for determining both the
distribution of the magnetic elements and their secular change in every State and
Territory of the United States at a sufficient number of stations to warrant the early
publication of a new set of magnetic charts, viz, for the year rgos. The construction
of these charts necessarily involves a rediscussion of all available secular variation data
and the preparation of a new set of tables.
results of a preliminary discussion of the declination data are considered of sufficient
importance to be published herewith, in advance of the full report.

This work is now in progress. Some
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SECULAR CHANGE OF MAGNETIC DECLINATION.

The magnetic survey of Louisiana, which was completed in 1904, developed the
fact that, contrary to expectation, the declination had reached a minimum in that State
about the year 1898, and has since been increasing, and there were indications of a
similar reversal of the secular motion at other places in the interior of the country. On
the Pacific coast it was supposed that east declination had reached a maximum about
ten years ago, but the reoccupation of several old stations in the spring of 1904 showed
that east declination had been increasing quite rapidly since 1897.

In view of these facts, more than the usual number of old stations were selected for
reoccupation in planning the field work for the fiscal year 19o4—35, and although on
account of changed local conditions many of the old stations were no longer available, a
sufficient number were reoccupied exactly or approximately to give a general idea of the
secular change of the magnetic declination during the past 5 or 10 years. The results
are presented in the following table. The letters after the names of stations indicate:
(@) that the old station was reoccupied exactly, (4) that it was reoccupied approximately,
and (¢) that the new station was some distance (half a mile or more) from the old one.

Comparison of declination resulls at repeat stations.

| f ) . Former occupation Last occupation | Av
State | Station : 7 - } a‘ninrﬁgle
I | i Date | Declination Date Declination | change
? |
: o / o /’ 4

Me. Portland a | 1895 Jy 14 16.2 W | 1903 No 14 32.5 W -—2.0
Mass. Boston b | 1896 Je 12 20.7 W ; 1905 My 12 52.2 W' —3.§
R. L Newport b | 1896 Je 11 27.9 W | 1504 Au 12 07.2 W . —4.8
’ Providence c | 1895 Au 11 35.2 W | 1go4 Au 12 06.5 W | —3.5
Conn. New Haven a | 18gs Au 9 36.3 W ! 1904 Jy 10 05.9 W ~3.3
N. Y. Oxford a : 1885 Se 7 43.3 W | 1905 Je 849.2 W' —3.3
Buffalo b | 1885 Se 5 04.3 W | 1905 My 6122 W —3.6
N. J. Sandy Hook b | 1895 Je 8 24.8 W | 1903 Se 8 52.9 W | —3.4
Cape May b+ 1891 My 5 40.7 W | 1903 Jy 6 27.6 W| —3.8
New Brunswick b | 1895 Se ~ 7 47.0 W ! 1903  Se 8 17.5 Wi —3.8
Pa. Harrisburg b | 1895 Se 6 06.3 W | 1901 Oc | 625.0 W' —3.1
Mmd. Baltimore b i 1895 Se 5 20.3 W{ 1903 My 548.2 W: —3.8
Cheltenham a ; 1900 De 5§ 00.7 W | 1905 Ap 5165 W ‘ —3.6
: Upper Marlboro a | 1896 Se 4 59.0 W [ 1603 Ap 527.6 Wi 4.3
| Linden a | 1900 Jy 3 41.5 W | 1905 Ap 3563 W' —3.1
i La Plata a @ 1896 Se 4 36.8 W | 1905 Je 5048 W —3.2
Oakland a | 1897 Jy 3 23.0 W | 1904 Jy 330.7 W! —1.1
1 Va. Norfolk a | 1897 My 4 17.8 W | 1905 Fe 4 38.3 W ‘ —2.6
| W, Va. Winfield a | 1900 My 1 39.8 W | 1904 Au 1 44.0 W | —1I.0
West Union a | 1900 My 0 43.0 W[ 1904 Jy 048.0 W | —1.2
O N.C Salisbury b | 1898 Au 0 38.5 W | 1905 Ap 0340W o7
‘ S. C. Charleston b | 1895 Je 0 19.3 W | 1902 My 032.9 Wi -—-20
Spartanburg a | 1896 No 004.3 E | 1905 Ap 0135 Wi —21
| Ga. Savannah b | 1895 My 0 57.2 E | 1903 Mh o40.7 B | —2.1
Macon b | 1900 Ap 1 58.0 E | 1905 Fe 201.8 E ' 4+0.8
‘ Augusta a | 1goo Mh 0 44.4 E | 1905 Ja 0 44.3 E | 0.0
! Atlanta a 1896 Ap 1 51.1 E | 1905 Ja 139.9 E | —1.3
, Valdosta a | 1903 Fe 201.6 E | 1905 Ja 20L0 E i —0.3
i Fla. Key West a | 1903 Mh 2 33.8 E | 1905 My 232.8E | —o.5
! Miami a | 1903 Ap 1 39.7 E | 1905 Je 137.2 B —1.2
; Lake City a i 1900 Ap I 33.0 i | 1903 Mh 1320 E | —0.3
| Ala. Mobile b | 1896 Mh 4 31.2 E | 1905 Mh 428.8E | —0.3
) Celma ¢ : 18g6 Mh 3 09.5 E | 1903 Fe 257.8E | —1n7
I Kufaula c | 186 Mh 2 55.5 E | 1903 Fe | 239.3 E | =23
' Birmingham c | 1900 Je 2 46.4 E | 1903 De | 2 52.0 E i 4-1.6
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Comparison of declination results at repeat stations—Continued.

! Former occupatlon l Last occupalion Average
State Station e m e I : ! annual
‘ Date Declination f Date | Declination | Shange
|
. | . | ° ’ ; o ’ . ’
| Miss. Mississippi City a | 1896 Fe 4 57.0 E | 1902 De 4 54.4 E | —0. 4
Greenville ¢ | 180 My 6 18.0 E | 1905 Ja 60,0 E —1.,2
i Brookhaven a | 1go1 Mh 5 32.5 E | 1505 Fe 5 40.8 E ' +2.1
l La. Alexandria al 1go1 Ap 6 34.9 E | 1904 Fe 6380E i +1.1
Amite b ' 1896 Fe 5 46.3 E | 1903 Ja 543.4 E | —o.4
Donaldsonville b : 1896 ja 5 48.8 E | 1903 Fe 546.5 K | —o.3
Baton Rouge c | 1896 Fe 559.3 E | 1903 Ja 551.5 E | —1.1
Shreveport c . 1888 De 7 24.0 E | 1904 Ja 659.1 E | —1.7
Lafayette’ c | 18go Ap 6 45.3 E | 1905 Ja 6 31.1 E | —1o
Cheneyville c | 18g6 Ja 6331 FE 1904 Fe | 6 38.2 E | +o0.6
i Franklin . a | 1903 Fe 6 02.4 E | 1905 Mh 6 06.5 E | +2.0
- Ky. Williamsburg a | 1goo Je os51.9 E | 1903 Jy 1059 FE ‘ +4.6
i Jackson a | 1900 Je 1 14.4 E ' 1903 Au 1155 E | +o.3
: Louisville b ! 1896 Ap 136.6 E | 1904 No 121 E . —1.9
© Ohio Cincinnati a | 1899 Au 1 06.2 E | 1903 My 109.0E | 4+o0.7
! Marietta a ' 1898 Je 2 0ol.4 Wi 1904 Jy 2086 W | —1.2
: : Athens a | 1898 Je 0 22.2 W | 1904 Au 030.8 W, —1.4
111, Bloomington a ‘ 1891 Se 4 oo.4 E | 1905 Je 3306 E | —2.2
Wis, Madison a . 1gouo No 4 53.0 E j 1905 Je 4 54.6 E | +0.3
Towa Keokuk a, 1900 Jy 5 54.8 E ; 1905 Je 558.4 E | 4o.7
Mo. Chillicothe a | 1900 Oc 701.9 E ! 1903 Jy 711.4 E | +3.4
Tex. Austin c j 1895 My- 8 07.0 E | 1901 Oc 81223 E | +o0.8
San Antonio b I 1895 Fe 8 37.5 E | 1902 Oc 848.2 FE : +41.4
! El Paso c ' 1895 Ap 11 46.0 E | 1905 Ja 12 03.2 E : +1.7
Amarillo b 1899 De 11 31.6 E | 1902 De 11 40.2 E ~ 4-2.9
Memphis a | 1900 Ja 9 49.4 E ' 1902 De 959.7E | +3.5
Lindenau a . 190l Se 8 13.0 E | 1902 Se 8 15,0 E " 420
| Okla. Mangum a | 1900 De 10 14.6 E ‘ 1go4 De 10261 E  +42.9
Kans. Baldwin a | 1900 No 8 21.6 E . 1905% 8269 E i +1.3
Emporia a | 1902 Au 9524 E ! 1904 Je 9 57.0 E | +2.6
Winfield a | 1902 Au 921.0 E | 1904 Jy 9265 E  +29
! Abilene a | 1902 Au 10 13.0 E | 1904 Au 1014.5 E ‘ +o0.7
|' Nebr. . | Lincoln a | 1900 Au 10 07.6 E ‘ 1902 Oc 10 10.0 E I+
| Ogallala a | 1goo Oc 13 36.4 E ! 1902 No 13 38.0 E | +o0.8
Utah Ogden a | 1886 Se 17 24.6 E ' 1905 My 17 39.7 E | 0.8
Ariz, Yuma c | 1903 Ja 14 00.6 E . 1905 Fe 14 07.2 E | 3.2
I Cal. San Diego . a | 1897 Fe 13 30.9 E ! 1905 Ap 14 00.8 B | 3.7
| San Bernardino a | 1897 Ja 14 35.3 E | 1905 Mh 15 03.6 E | +3.5 .
: Indio c | 1897 Mh 14 15.7 E ! 1905 Mh 14 45.0 E | +3.7 1
i Sacramento c i 1897 Oc 16 05.6 E | 1905 Ap 16 44.1 E . 5.1
; San Jose a i 1896 No 17 48.5 E | 1904 My 1813.2 E + +3.3
: Santa Cruz a | 1896 De 16 31.3 X | 1904 Ap 16 53.0 E © 43.0
| Nev. Carson City ¢ | 1895 No 16 36.9 E | 1905 My : 17 01.7 E | 4+2.6
I Elko a | 1881 Ap 17 30.8 E | 1905 My 1I805.4 E i +1.4
©  Alaska Sitka a 1900 Oc 29 47.4 E | 1905 * - 29057.6 E | 42,1 ‘

A tabulated value of annual change refers approximately to the middle of the period
from which it is deduced. A plus sign indicates increasing east declination or decreas-
ing west declination, and a minus sign the reverse.

It appears that the line of no annual change does not differ much from the agonic
line, and that in general both east and west declination are increasing. On the Atlantic
coast the annual increase of west declination is probably not more than 1’ in Maine, but
rises to more than 3 from Rhode Island to New ]ersey, and then decreases to zero in

*Mean of ohscrv:mons in I)cccmber igo4, and January, 1905.
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Georgia and Florida. At the Porto Rico Magnetic Observatory, on Vieques Island, west
declination is increasing at the rate of about 7’ per year. In Mississippi and Alabama
east declination is increasing about 2’ per year, and along the whole Pacific coast the
increase appears to be as much as 3’ per year.

OBSERVATIONS AT SEA AND THEIR DISTRIBUTION.

The policy of making magnetic observations at sea as often as the regular survey-
ing duties of the ships of the Bureau would permit has been continued. Observations
were made on the Backe during her cruises from Norfolk, Va., to Maine and return, and
from Norfolk to Colon, Canal Zone, and return; on the Blake on the cruise between
Norfolk and Maine and return; on the Explorer on the cruise to Porto Rico and return;
on the Patterson on the way from Kiska, Alaska, to Honolulu, and from Honolulu to
Seattle, Wash. Some observations were secured also by the McArthur and Gedney in
connection with the work in Alaska. The Carnegie Institution of Washington, through
its Department of Terrestrial Magnetism, has undertaken a systematic magnetic survey
of the oceanic areas.

The Bache, Patterson, and Explover are each provided with a Lloyd-Creak dip circle
and accompanying gimbal stand, by means of which dip and relative intensity can be
determined on board ship, and the Blake was similarly equipped until she wert out of
commission in the fall of 19og4. The other vessels of the Survey are not well adapted
for magnetic work, on account either of small size or steel construction. ‘They have
not been supplied with Lloyd-Creak dip circles, therefore, nor have many declination
results been obtained by them. Observations for declination are made with the usual
standard liquid compass and an azimuth circle of the Ritchie or Negus pattern. Each
value of declination, dip, or intensity usually depends upon the mean of observations
made on 8 or 16 equi-distant headings while steaming in a circle, once with port and
once with starboard helm. In some cases, however, observations were made on three
headings, namely, on the course, one or two points to starboard of the course, and then
a like amount to port.

Summary of results at sea.

Observations from swings Observatiocx:”o;; and near
Vessel General region T -
. .
D%C(l)llim- Dip !!Intensity D%Cé":m' : Dip ilntcnsity
! — : |
. i I
Bache Atlantic Ocean 15 14 i 13 2 !
Blake do 6 5 | 5 4 | 4 2
Explorer do 11 10 | 10 6 | 6 6
Patterson Pacific Ocean 4 4 ‘ 4 i '
Gedney do 4 | i
McArthur do 2 ‘ ! !
|
Total 42 | 33 i 32 1z | 1o | 8
: I ;

56—05——8
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GENERAL METHODS OF OBSERVING.
LAND WORK.

The methods of observing have been the same as those described in previous
publications. Observers engaged exclusively in magnetic work are supplied with a
complete magnetic outfit, consisting of theodolite-magnetometer, dip circle, half-second
pocket chronometer, an observing tent, and small ‘accessories, while those who are
expected to get magnetic results incidental to other work are supplied with more or
less complete outfits, according to circumstances. Where only declination results can
be secured under the conditions involved, a compass declinometer is supplied; but to
those who can attempt more, a dip circle with compass attachment is furnished, with
which compact outfit, knowing the azimuth of some reference mark from triangu-
lation or other source, the declination, dip, and total intensity (Lloyd’s method) can be
obtained with a very fair degree of accuracy.

During the year several extended series of observations have been made to test
the accuracy of Lloyd's method of determining the relative total intensity with a dip
circle. Observations were made at a large number of stations to determine the total
intensity by that method in addition to the usual determination of horizontal intensity
with the magnetometer. The following table shows what may be expected of a first-
class instrument, carefully handled. For purposes of comparison, the horizontal
intensity has been computed from the dip and total intensity determined with the dip
circle.

E. Horizontal inl!.cusity (C. (;.S.-E
i units)
Station in California Date l -
. Magnetom- | Dip circle
‘ eter No 11 | No. 23
' 05 | |
San Diego April 4 . 27687 © . 27687
. Escondido April 7,8 . 27358 . 27338
Stedman April 13, 14 . 26569 . 26577
Randsberg April 19 ! . 26384 . 26394
Bakersfield April 22, 24 | . 26390 . 26412
' Sacramento April 27 i . 24375 . 24401

Dip circle No. 23, using needles 3 and 4, was adopted as a provisional standard for
dip circles before an earth inductor had been secured and, though not new, is a very
reliable instrument. Needles 3 and 4 were reserved for relative intensity work during
the past year and the ‘‘intensity constant’ was determined by observations at the
Baldwin Magnetic Observatory in October, 190o4. From that time to the dates given
above it was in continuous use under rather trying conditions of weather and transpor-
tation, but an inspection of the table shows not only that the error of observation is
small, but also that the ‘‘intensity constant’’ has remained constant for six months.
An equally satisfactory showing was made by a new Dover dip circle (No. 169) of
Lloyd-Creak pattern belonging to the Carnegie Institution, as will be seen by referring
to the tabulation of results in Georgia.
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Dip circle No. 56 did not show up so satisfactorily, nor was it expected to do so, for
the instrument and intensity needles were known to be of inferior quality. Even with
this dip circle, however, the differennce between the results by magnetomeier and dip
circle seldom amounted to 1 part in 200 and averaged about 1 part in 500.

Sra WORK.

The experience of the Patterson on her trip to Honolulu, and of the Backe on her
trip to Colon during the past year has shown that Lloyd’s method can not be employed
for determining the total intensity on shipboard within a considerable distance of the
magnetic equator, at least with the deflecting needle and mounting at present provided.
The earth's total force is entirely overcome by the force of the deflecting needle, and
the suspended needle will not take a position of equilibrium at right angles to the
deflector. Lither the deflecting distance must be increased or the relation of the mag-
netic moments of the two intensity needles altered.

To overcome this difficulty an arrangement has been devised by the Inspector of
Magnetic Work, which contemplates the determination of relative horizontal intensity
by means of deflections of a standard liquid compass, the deflections being produced by
a dip needle or small magnet mounted at a fixed distance above the compass. Obser-
vations on land indicated that the angle of deflection could be read with a sufficient
degree of accuracy, and the device is in successful use on board the brig Galilec on the
preliminary trip of the magnetic survey of the North Pacific Ocean which has been
undertaken by the Department of Terrestrial Magnetism of the Carnegie Institution of
Washington. :

ACCURACY OF RESULTS.

The endeavor in general is to secure on land declination and dip observations whose
absolute error (including everything involved—error of observation and reduction) shall
not exceed 2/, and that the horizontal intensity be determined within 1 part in 1 ooo.
The experience of the Coast and Geodetic Survey has been that, under all of the con-
ditions involved in a campaign of field work covering a large area, including the stand-
ardization of instruments and the determination of reduction errors, this accuracy can
not be much reduced. In observatory work with special instruments, or when special
investigations are made under the best conditions by special observers, there is no diffi-
culty in reducing these limits of error. But in a large organization, where results must
be secured from all kinds of observers, under all conditions, and at times under great
physical difficulties, and when all the errors are considered before the results can be
utilized, the degree of accuracy stated must be regarded as satisfactory and sufficient.
It happens, of course, that these limits, for one reason or another, are occasionally
exceeded, and there may be a few isolated cases in which the errors are two or three
times the amounts given.

An extended series of observations was made with the compass attached to dip
circle No. 56 to test the accuracy of declinations determined with it. From observa-
tions at more than 5o stations it was found there were very few cases where the decli-
nation results by compass and magnetometer differed by more than 3’, and the
difference exceeded 2’ in less than one-third the total number. This bears out the
. statement made last year (Appendix 3, Report for 1904), that with proper care the
declination can be secured with this simple arrangement correct within 2’. '
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COMPARISON OF IN§TRUMENTS.

The absolute instruments at the Cheltenham Observatory, comprising dgclilgometer,
magnetometer, earth inductor, and theodolite, have been adopted as the standard
instruments to which all instruments are referred. During the year special observa-
tions were made at Cheltenham to standardize the Lloyd-Creak dip circles Nos. 28, 33,
and 35, new Kew-Dover dip circles Nos. 30 and 31, and new magnetometers Nos. 29,
36, and 37, and various other instruments. Numerous comparisons were also made at
the Baldwin Magnetic Observatory and at the station in Washington near the Zoolog-
ical Park, and individual comparisons were secured at other places where the same
station was occupied with different instruments by different observers in the course of
their regular field work. These comparisons show that few changes are required in
the instrumental constants adopted last year. The various dip circles used and the
corrections which have been applied to the results by each are given in the following
table. The figures after the decimal in the fourth column indicate, as in the past, the
particular needles to which the correction applies—thus 24.12 means dip circle No. 24,
needles 1 and 2:

Corrections to dip civcles.

. Dip circie Pattern Needles Designation| Correction
I _
i 0
i ’
. 15 | Kew-Casella 2and 4 15. 24 _+4o.5
18 | Kew-~Casella 1 and g 18. 14 +2.1
K 20 | Kew-Casella 1and 2 20. 12 +3.8
: 21 | Kew-Casella I and 2 21. 12 +6.0
22 | Wilde-Edelmann Earth inductor 22 BI —o0.2
23 | Kew-Casella* 2,2 and 3 23111 —o0. 4
24 | French Magnetic Survey 1and 2 24. 12 +6.6
25 | Tesdorpf IV and VIII 25. 48 —3.6
: 27 | Tesdorpf 21 and 24 27. 14 “+o.7
r 28 | L. C.-Casella 1 and 2 28. 12 —5.4
: 30 | Kew-Dover 1and 2 30.12 -—0.4
X 31 Kew-Dover 1 and 2 31.12 —o0.2
' 31 do. 1,2,3and ¢ 311V 0.0
: 32 | L. C.-Dover I and 2 32. 12 —0.3
| 33 | L. C.-Dover 1and 2 33.12 —2.0
: 34 | L. C.-Dover 1and 2 34.12 --1.9
: 35 | L. C.-Dover 1 and 2 35.12 —2.9
| 4655 | Kew-Casella 1and 2 55. 12 +o0.6
; 56 | Kew-Casella 3and 4 56.34¢ | +o.5
! 56 do. 3 56.3 ~4-0. 5
| 5678 | Kew-Casella 1 and 2 78.12 0.0
: Cl 1691 | L. C.-Dover 1 and 2 169 —2.7
l CI 171 | Kew-Dover 1 and 2. 171 +o0. 4
i

*The regular dip needles are 2 Casella and 2 Dover. d
uniformly good results, even though its polarity was not reversed, that observations

with those with the regular dip needles, o
t Property of Department of Terrestrial Maguetism of the Carnegie Iustitution of Washington.

The needle suspended durin

g deflections, 3 Dover, gave such
with it were given equal weight
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Magnetometers Nos. 20 and 21 continue to give results for horizontal intensity
less than the standard. The same was-found to be true of the two new magnetometers
Nos. 36 and 37. ‘The results with these instruments have therefore been corrected as
follows:

No. 20 +.002 1T
No. 21 +.006 H
No. 36 +.002 I
No. 37 +.003 I

Index corrections have been applied to declination results obtained with compass
declinometer or compass needle. Declihations determined with magnetometer No. 19
have been corrected by the same amount as last year, namely 1.5, decreasing west
declinations and increasing east declinations,

REDUCTION OF THE OBSERVATIONS.

" A first computation is made by the observer in the field, and he must carry it far
enough before he leaves a station to assure himself that the desired degree of accuracy
has been attained. ‘T'his computation is carefully revised in the Office in the Division
of Terrestrial Magnetism and the necessary corrections are applied to reduce the results
to the standard instruments, as indicated in the foregoing section. .

Each value of magnetic declination is then corrected to reduce it to the mean of
the particular month in which the observation was made, with the aid of the continuous
observations at the nearest magnetic observatory, allowance being made for the change
in diurnal variation with change in magnetic latitude. No attempt has been made to
correct the dip and horizontal intensity for diurnal variation, for the reasons stated last
year. '

The office work involved in the reduction and revision of results and preparation
for publication was intrusted to Mr. D. L. Hazard, computer.

ARRANGEMENT OF THE TABLES.
LAND OBSERVATIONS.

The values of declination, dip, and horizontal intensity presented in Table I are
arranged by States alphabetically, the results for each State being given in the order of
increasing latitudes. The latitudes and longitudes are in most cases the result of solar
observations made with the small theodolite which forms a part of the magnetometer.
In default of observations the geographic coordinates were scaled from the best avail-
able map, either the United States Geological Survey topographic sheets, a Post Route
map, or a Rand & McNally State map. In such cases only the nearest whole minute
of latitude and longitude is given. The horizontal intensity is expressed, as heretofore,
in terms of the one hundred thousandth part ofa C. G. S. unit of intensity of magnetic
Soree.
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In order to include the desired amount of information in the available space the
following abbreviations were adopted. Only the month and day of the date are given,
since the observations were all made between July 1, 1904, and June 30, 1905. ‘The
names of the months have been abbreviated as follows:

January Ja May My September  Se
February Fe June Je October Oc
March Mh July Jy November No
April Ap August Au December De

In the column headed ‘‘Instruments,”’ M stands for ““magnetometer,”’ and D. C.
for ‘“dip circle.”” Italicized numbers in the magnetometer column indicate that the
declination was determined with a compass declinometer of the number given. When
the declination was determined with the compass attachment of the dip circle, the
letter Cis placed in the magnetometer column. The dip circles have been given the
designations indicated on page 116, the figures after the decimal point denoting the
needles used. Values of horizontal intensity printed in italics were obtained by com-
bining the observed dip with the total intensity determined by Lloyd’s method. The
letters B F refer to a small magnetometer called the ‘‘ Bache Fund,” which was used
in connection with dip circle No. 27 to determine the horizontal intensity. The mag-
net used to deflect the dip needles Nos. 22z and 23 is suspended for oscillations in the
Bache Fund magnetometer and was also used to determine the declination.

The observer is indicated by the initials of his name. The names of the observers
are as follows: '

J. P. Ault, J. H. Egbert. W. B. Keeling.
L. A. Rauer. R. L. Faris. F. T. Lawton.
H. L. Beck. H. W. Fisk. F. M. Little.
J. E. Burbank. J. A. Fleming. F. B. Loren.
W. H. Burger. J. W. Green. E. Mueller.
W. G. Cady. G. D. Harris. R. E. Nyswander.
S. A. Deel. D. L. Hazard. G. B. Pegram.
H. C. Denson. N. H. Heck. L. B. Smith.
R. B. Derickson. J. 8. Hill. D. C. Sowers.
P. H. Dike. W. M. Hill. W. M. Wallis.
H. M. W. Edmonds. C.J. Houston.

SEA OBSERVATIONS.

The results obtained at sea are presented in Table II. The general arrangement
is indicated by the headings. Unless otherwise indicated, the ship was swung with
both port and starboard helms. In the columns headed ‘‘Sea,”’ Sm means smooth;
Sw, swell; Hvy, heavy; Mod, moderate. The names of the ships taking part in the
work and their commanding officers are as follows:

Bache P. A. Welker.

Blake R. L. Faris and D. B. Wainwright.
Explorer R. L. Faris.

Gedney E. F. Dickins.

McArthur H. P. Ritter.
Patterson J. F. Pratt.
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9
PaBLE 1.—Magnetic observations on land, July 1, 1904, to June 30, 1905.
s 2 904 3 905
ALABAMA.
Hori- , Instruments
Station Latitude |ILongitude Date Dclci})\ll‘m- Dip :3:}3} - = | Observer
sity 1 M.| D.C |
_ i_ o . e
: : Fast
| o /’ ' o /’ ] / o / y |
Daphue 130 36.1 | 87 53.8 | Mh 8432561 083]26891 10| 56.3] J-W.G
Mobile, old station | 30 41.0 | 88 04.6 | Mh 614288 61 11.8] 26866 | 10 56.3 Do.
Mobile,newstation | 30 41.0 | 88 09.2 | Mh 4|4 305 61 14.2 | 26354 ° 10 56.3 | Do.
Citronelle 31 06.2 | 88 14.4 Mh 2 4 33.3 | 61 43.4 ! 26550 | 10 56.3 Do.
Grove Hill 31 42.2 | 87 46.2 | Mh 13 ! 4 06.4 | 62 02,6 | 26553 10 56.3 | Do.
Dadeville 32 49.4 | 85 45.3 | Mh 25 | 3 02.2 63 48. 1! 25316 | 10 | 56.3 | Do.
Centerville 32 56.4 | 87 08.5 | Mh 15 3 08.6 ;| 64 ol.5 | 25211 10| 56.3 Do.
Columbiana 33 10.6 | 86 36.0 | Mh 23,24 | 3 03.4 " 64 08.1 . 25078 | 10| 56.3 ’ Do.
Tuscaloosa 33 12.7 | 87 32.6 | Mh 16 4 26.4 ' 64 17.3 ' 25024 | To 56.3 Do.
Talladega 33 26.4 86 05.8 | Mh 27,28 |2 52.4 ! 64 17.9 | 24834 ' 10 56.3 ! Do.
Fayette 33 41.3 | 87 50.2 - Mh 18 4 21.5 . 64 31.9 24936 f 10, 56.3 Do.
Jasper 33 50.4 |87 17.1 | Mh 2014 06.7 ! 64 36.2 | 24964 | 10 | 56.3 Do.
Russellville 34 30.8 | 87 44.2 Mh 22! 4 13.0 | 65 27.8 . 24085 | 10 56.3 Do.
| ! I .
ALASKA.
——— S _l__. \ 7
I . Fast East i |
. o ’ [ ’ | o 7/ o ’ y
Kiska, Post | st 58.6 {177 32.0 | Au 10| 8 14.3 | 64 01.3 | 22087 | 20 | 32.12 H.L.B.
Kiska, Astro. 51 59.1 II77 32.4:Jy 252618 18.2 | 64 16.3 | 21906 | 20 : 15.24 Do.
_ Do. 51 59.1 1177 32.4 | Au gl.. ....| 64218 . ... .. | 32,12 Do.
Kiska, Barrel | 51 59.5 177 32.8 | Se 518045 v ceen o nenn 737 ¢ e H.C.D.
i | West !
Dutch Harbor | 53 53.4 [166 32.1 | Se 12 17 356 | o0 covn s !737 [ ..... Do.
Iéllut, Corﬁoya Bsady 55 o§.6 ;|132 gg ! {g ‘ 23 'zg 58 | .. ..., L i7gq | .. . g i g
arno, Moira 8d. | 55 08.5 [132 08.§ y 26,27 |28 35 | .. ..ol ool 27 S .L.B.
Sitka Magnetic- | 57 02.9 {135 20.2 , De-Ja 29 57.6 : 74 44.6 | 15474 . 2 | 25.48 | H. M. W.
g | | 9 5
Obs'y | | . E.
ARIZONA.
_ | . e
: | | Fast ! .
o ’ [ ’ K | o 7/ o ’ Y | | |
Yuma 32 44.0 114 36.7 ‘ Fe 13,14 |14 07.2 | 58 51.7 | 27529 | 1I \23. II1 ‘ W. M. H.
ARKANSAS.

) o ’ ] 7 (-] ’ ‘ ] / y | I
Russellville 35 16.1 | 93 07.6 | My 20 | 7 26.4 | 65 29.4 | 24287 | 10 | 30.12 | J.W.G
Vanburen 35 26.7 | 94 21.5 | My 2317 39.2 ’ 65 34.6 | 24312 | 10 © 30,12 Do.
Bentonville 36 21.9 | 94 12.3 | My = 25 |7 16.6 | 66 20.0 | 23778 | 10 i 30.12 Do.
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TABLE 1.—Magnetic observations on land, July 1, 1904, to June 30, 19os—Continued.

CALIFORNIA.
. ’ Hori- i Instruments
Station Iatitude [Iongitude Date De&g::“'i Dip fg:‘etg} Do == Observer
I sity M. ‘ D. C.
[ SO PO | - —
Cast | | ‘
o /’ © ’ o /’ . o 7 }, ‘ ;
Calexico 32 39.9 115 3.1 | Mh 3,4 14 04.9 | 58 37.9 | 27526 | 11 '23. 111  W.M. H
San Diego 32 42.2 {117 14.5 | Ap ~ 4,5 114 00. 8 ‘ 58 06.3 | 27687 | 11 ]23.111 Do.
Holtville 32 48.1 [115 24.4 | Fe 20,21 [14 13.4 ; 58 37.6 | 27574 | 11 l23, III Do.
Imperial 32 50.8 1115 37.0 | Fe 23,26 |14 14.4 | 58 41.2 | 27495 | 11 ‘23, I11 Do.
Escondido 33 07.5 {117 04.9 | Ap 7 15 26.0“ 59 18.8 | 27358 | 11 i23. 111 Do.
Temecula 33 29.9 |117 09.0 | Mh 29 |14 30.4 | 59 08.9 | 27006 | 11 23. 111 Do.
Indio 33 43.6 116 13.8 { Mh 7,8 (14 45.0 | 59 19.8 | 27218 | 11 |23.1I Do.
Banning 33 55.6 |116 54.6 | Mh 10-13 .14 45.5 : 59 25.5 | 27148 | 11 ;23.II1 Do.
Redlands 34 02.4 117 08. 4 | Mh 22~27 ji5 02.6 | 59 39.6 | 26927 | 11 {23. 111 Do.
San Bernardino 34 06.4 117 16.4 | Mh 15-17 15 03.6 ' 59 38.3 | 26945 | 11 |23. 111 Do.
Stedman 34 37.4 1116 10.8 | Ap 14 |15 21.2 | 60 19.4 , 26569 | 11 ;23.1IT Do.
Randsburg 35 22.1 {117 40.1 | Ap 18,19 '15 32.0 1 60 41.4 | 26384 | 11 i23.III Do.
Bakersfield 35 23.3 |119.02.3 | Ap 22,23 15 49.4 = 60 42.5 | 26390 | 11 "23.1II Do.
Sacramento 38 33.3 (121 27.4 | Ap 27,28 '!16 44.1 ' 63 35.4 | 24375 | 1I 123 II1I | Do.
CONNECTICUT.
| I %
! West i
o z E © 2 H © 7 i o / i 14
New Haven 41 19.4 | 72 55.1 t Jy 23-25 10 05.9 | 72 21.0 | 18024 | 8 ‘ 21,12 | W.G.C.
New London 41 21,0 72 06.7 | Au 9 |10 56.0 | 72 33.8 l 18047 | 8 21.12 | J.E.B.
Danbury 41 24.0 73'25.0 | Au 3 i10 35.5 | 72 23.3 | 18140 | 8 21,12 Do.
Middletown 41 33.4 1 72 36.4 | Jy 21,22 |10 11.8 j 72 41.0 [ 17837 | 8 21,12 | W. G.C.
Litchfield 41 42.0 | 73 13.6 | Au 5,6 11 04.0 | 72 45.5 \ 17807 | 8 21.12 | J.E.B.
Hartford 41 44.8 | 72 39.5 | Jy 26-28 |10 39.4 | 72 48.9 | 17709 8| 2112 | W.GC
Brooklyn 41 47.4 1 71 57.8 1 Au 13-14 |11 08.0 | 73 OI.6 | 17492 8| 21.12 | J.E. B.
Tolland 41 52.8 | 72 22.1 | Au 12 (10 27.9 1 72 58.7 | 17463 | 8 ' 21.12 Do.
. B S A S _ L
DELAWARE.
! ] West. l t l !
o 7 1 © 7 o ’ o s v X i ,
Wilmington I113945.2 |75 33.0 ' Ja, Fe 1§ 15.4 1 71 41.6 | 7890r% C | 34.12 | N.H. H.
Wilmington 2|39 45.2 l 75 32.7 , Fe 6,21 |10 54.6 | .. .... [ l C l ..... i Do.
!. ' I . = - ‘. .-

* For the value in italics the total intensity determined by Lloyd's method was combined with the observed dip.
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TABLE 1.—Magnetic obscrvations on land, July I, 1904, to June 30, 1905—Coﬁtinued.

DISTRICT OF COLUMBIA.

i l . Hori- | Instruments
Station Latitude :Longilude Date Degglx‘m- Dip ?g;le”ﬁ} —— Observer
: ) sity | M, | D.C
U URVUURSR DRSO I [,
: West.
o ’ o ’ | o 7/ o ’ ¥y
Washington ¥ 38532177005 .Jy 11-21 | 514.6 | 69 55.8 | 20342 | 10 | 78.12 | D. L. H.
Do. . 3853277005 | Au 24| . .... | 69523 ..... ‘ .. 169 | J.P.A.
Do. 38 53.2 ;77 00.5i Au g-10| . .... 69 54.3 | ..... . .. .35.12 Do.
Do. 38 53.2 | 77 0.5 i Au g-I10 | . .... l 69 51.9 | ..... .. 1 34.12 Do
Do. 38 53.2 |77 00.5| Au 2-15 | 5 I1.6 : 69 52.2 | 20353 . I | 23,22 Do.
Do. 38 53.2| 770051 Au 12,331 . .... |69 56.1 | ... .. 23,22 Do.
Do. 38 53.2 ;77 00.5 | Oc I-4 , 5 13.8 : 69 51.1 | 20333 | 19 | 2I.12 W. M. H.
Do. 38 53.2 | 77 00.5 * De 21| . ....| 69508 ...... ..|8512} -0 ON
Do. 38 53.2 | 77 0o.5 ' Fe 95183 .. ... 20266 ! 171 ..., | D.C.S.
Washington, near | 38 §5.2 | 77 02.5 : Jy 22-26 | 4 24.7 | 70 25.1 ; 20076 | 10!56.3¢4 ] A F.
Zoo Park : | i ‘ i o
Do. 38552177025 Ja 27 1 4.28.2 | 70 26.9 | 20078 | 19 | 20.12 I'].P A
Do. 38 55.2 i 77 02.5 | Ja 28 . .... 1 70 27.9 | 20098t .. 166 D.C.S.
Do. 38 55.2 ' 77 02.5 ' Fe 17-21 | 4 26.2 ‘ ...... 20041 17| ..... . Do.
Do. 38 55.2 i 77 ©2.5 | Je 21,22 | 4 29. 70 31.9 | 20072 - 37 | 21.12 | G.B.P.
Do. 38 55.2 : 77 02.5 ' Je 24-27 | 4 28.9 * 70 29.0 | 20091 , 21 | 24.12 | C.J. H.
: i - | ' |
FLORIDA.
! East.
c ’ o ’ o 4 -] 4 ¥y
Keywect 24 33.5 81 47.6 | My 12,13 | 2 32.8 | 54 56.9 | 29416 | 19 | 171 | J.P.A.
Do. 24 33:5 | 81 47.6 | My 12,13 | 2 28.0 | 54 59.8 29396*% C | 33.12 | E. M,
Miami 25 47.3 | 80 11.7 | Je 14 | 1 37.2 | §6 33.7 | 28730 | 19 171 J. P A,
GEORGIA
e S e _
. ! | Fast
0 ’ [} 7 I I o 7 o ’ y
Valdosta 30 50.3 | 83 16.8 | Ja 301201061 54.8 | 26311 | 21 ; 24.12 | J. S.H.
Bainbridge 30 54.7 | 84 35.5 | Ja 28 i 2 15.4 { 61 44.7 | 26413 | 21 | 24. 12 Do.
Dupont 3r ool |82538,]a 31, 1 13.9 | 62 06,5 | 26164 | 21 | 24. 12 Do.
‘Waycross 31 14.0 | 82 21.8 | Fe 2 | 1 12.2 | 62 20.9 | 26045 | 21 | 24.12 Do.
Waycross 31 14.0 |82 21.8 ; Je 16,17 111.8 |62 19.7 26018 | 19 171 | ]J. P. A,
Douglas ‘ 3t 31.0 | 82 51.6 ; Ye 3,41 135.5 163 11.9 | 25648 | 21 | 24.12 | J. S. H,
Jesup 31 26.7 | 81 53.9 | Fe 11 10 54.6 | 62 53.3 | 25540 | 21 | 24.12 Do.
Baxley ! 31 47.2 | 82 20. 5 Fe 13,14 | I 13.0 | 63 03.1 | 25447 | 21 ; 24.12 Do.
Reidsville | 32 05.6 | 82 06.7 Fe 16,17 | 1 07.1 , 63 10.0 | 25374 | 21 | 24.12 Do.
Mount Vernon 32 11.4 | 82 34.8 | Fe 15 | 1 34.0 i 63 18.8 | 25332 | 21 | 24. 12 Do.
Hawkinsville | 32 17.0 | 83 28.4 Fe 23 | 1 48.4 ; 63 20.8 | 25343 | 21 | 24. 12 Do.
Buenavista . 32 20.0 ; 84 31.7 Ja 26 1 56.2 ! 63 19.1 | 25561 | 21 | 24. 12 Do.
Dublin 32331082594 | Fe 18,19 128863344 25278 ; 21 | 24.12 Do.
Swainsboro | 32 36.5 ; 82 19.9 Ja 17 | 1 07.5 | 63 5h.2 | 25117 | 19/ 20,12 | J.A. I,
Swainsboro A | 32365 8219.9:]a 17,1 o07.0, 63 51.7 | 25117t C 169 | J. P. A.
Sylvania 32 45.2,! 81 42.0 ! Ja 16 1 0 34.9 ; 64 04.3 | 250601 19 | 20.12 | J. A. F.
Sylvania A | 3245281 42.0 S ]a 16 | 0 37.7 | 64 03.1 | 250581 C 169 | J.P. A,
Macon i 32 50.6 ; 83 36.6 | Fe 24| 2 01.8 64 07.8] 24879 | 21 | 24.12 | J. S. H.

* The dip results at this station indicate the presence of local disturbance, different results being obtained with the

same instrument when tripods of different heights were used. i
¥ For the values in italics the total intensity determined by Lloyd's method was combined with the observed dip.
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TABLE 1.—Magnetic observations on land, July 1, 1904, to June 30, z7905—Continued.

GEORGIA—Continued.

- Hori- l Instruments
Station Latitude | Longitude Date D‘;‘i:g!zm' Dip fg{’e'l‘:} Observer
i sity M.‘ D.C
e — — |
FEast ‘
[~ rd o / o / o s }, ) |
Thomaston 32 53.5 ;84 20.2 | Ja 23] 158.8 |63 49.0 | 25100 . 21 - 24.12 “J].8. H.
Sandersville 32 8.6+ 8247.2 ) Ja 21 | 1 31.4 | 64 29.6 | 24649 119 ’ 20,12  J.A.F.
Do. 3258.8.8247.2|]a 21 | T 32.2 | 64 28.8 | 24652% C 169 | D.C. 8.
Louisville 33 0o1.0 ' 82 24.6 ~ Ja 19| 1458164 38.3 ! 24537 | 19 20.12  J.A.F.
Louisville A [ 3301082246 Ja 19 | 1 45.0 | 64 36.0 | 24547 C | 169 ]. P. A.
Tagrange 33 04.0 850211 Ja 24 | 2082 64 00.4 ! 25097 21  24.12: J.S.H.
Waynesboro 33 06.5 ' 82 01.3 " Ja 13| 0 49.3 ! 64 39.5 | 24634 | 19 i 20,12 ; JLA.F.
Do. 3306.5 8201.3 Ja 14| 0 35.6 .64 36.4  24694* C 1 169 i D.C.S.
Gibson 33 15.3 82 35.4 L Ja 23 .1 27.3 64 45.1 i 24482 19 ' 20,12 J.A.F.
Gibson 33 15.3 i 82 35.4 'Ja 23 | 1 26.8 64 42.7 , 24¢453% C ; 169 D.C.S.
Jackson 33 18.4 : 83 58.2 Ja 19 [ 1 41.1 64 26.4 ; 24793 : 21 . 24.12 ; J.S. H. .
Augusta 33 27.9 181 57.3"! Ja 11,12 |0 44.3 - 64 58.4 . 24287 1 19 | 20.12 | J.A.F.
Do. 3327.9 81 57.3 Ja 11,12 |0 38.9 64 58.3 24286*| ¢ 169:D.CS
Carroliton 33 35-3 l 85 03.41Ja 16,17 |2 36.2 ' 64 41.5 24578 | 21 " 24.12 | J.S. H.
Madison 33 36.8 ; 83 29.9 . Fe 28 | 1 19.2 64 34.6 | 24629 | 21 | 24.12 J. 8. H.
Atlanta 33 43.9 ‘ 84 22.3|Ja 9-11 |1 39.9;64 50.3 ! 24537 ' 21 | 24.12 W.F. W
Washington 33 45.0 : 82 44.4 | Fe 26,27 | 1 111 64 50.6 24345 : 21 I 24.12 | J.S. H.
Athens 33 57.6 1 83 22.5 { Mh 2| 118.4"' 65 13.2 | 24190 | 21 | 24.12 Do.
Elberton 34 07.5 | 82 47.2 | Mh 3,4 |049.1 .65 19.8 24114 ' 2I ! 24.12 Do.
Gainesville 34 18.2 | 83 51.6 | Mh 9| 1053 6516424207 |21 . 24.12 Do.
Clarkesville 34 37.4 | 83 29.1 \ Mh 711 13.8 6550.8) 23885 ' 21 | 24. 12 Do.
Blueridge 34 52.1 [ 84 21.1 : Mh 13,14 | I 50.4 66 05. 4 ‘ 23641 ‘ 21 | 24.12 Do.
: ' ! 1 |
HAWAIIL.
‘ East ‘ \
o 7/ o / o / o / ! y \
Puu Olai, Maui 20 38.1 {156 26.9 | De 16 10 22.6 | .. .... I 29308 ; 20 | ..... J.H.E.
Honolulu  Mag- | 21 19.2 {158 03.8 | De-Ja ! 9 20.8 | 40 07.7 : 29182 ‘22| 22EI | S.A.D.
netic Obs’y i ' i !
Do. 21 19. 2 [158 03.8 | Oc 20-22 l 9 21.8 | 40 07.8 29243 \ 20| 32.2, H L. B.
{ | ; {
IDAHO.
- FEast ;
o /7 4 ’ o 7/ o 7/ }/ : ‘
Malad City 42 11.4 112 14.8 | Je 12,13 118 08.7 | 68 22.0 | 21761 | 11 !23. 111 P W.M.H
Soda Springs 42 38.8 111 35.9 | Je 2,4 119 27.2 | 68 54.5 : 21314 | 11 (23, HI - Do.
Minidoka 42 34.8 113 25.7 | Je 27,28 18 16.6 | 68 20.8 21882 | 11 23, III | Do.
Pocatello 42 51. 4 112 26.2 | Je 6,7 118 08.5 | 68 56.1 | 21310 * 1T {23. 117 | Do.
Shoshone 42 55.9 114 24.8 | Je 30 1§ 22.0 | 69 21.0 20560 "~ 11 :23. 111 I Do.
Blackfoot 43 11,0 1112 19.3 | Je 16-18 19 56.1 : 69 03.7 | 21134 “rr 23 1T Do.
Arco 43 36.8 113 18.2 | Je 20,21 19 34.8 | 69 28.4 20746 11 23,111 | Do.
Dubois 44 09.9 112 1.2 | Je 23,24 18 12,0 | 70 15.4 | 20460 11 '23. 111 . Do.

1

1

)

* For the values in italics the total intensity determined by Lloyd's method was combined with the observed dip.
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‘TABLE 1.—Magnetic observations on land, July I, 1904, to fune 30, r9o5—Continued.

ILLINOIS.
i ! ‘ ! Hori- ‘; Instruments
Station i Latitude l.ougiludc! Date |DC'§(1;11:8 Dip ’ fg;‘:ﬁ} o Observer
| | | sity M. D.C
J— e — ! ——— N e —
i | /fast | l
o 7 e s ! | 7 e y I
Hillsboro 39 09.8 | 89 30.3 | Je 5 ' 4 33969 558 ' ' 20799 | Io I 30.12 | . W.G.
Havana 40 18,1 | go 02.5 : Je 9 4 53.9| 70483 20122 | 10 ' 30.12 Do.
Bloomington 40 30.6 | 88 59.0 | Je 713 30.6]| 7053619977 . 10| 30.12 Do.
Knoxville 40 54 go 18.5 ! Je 12 | 5 24.8 | 77 22.5 | 19723 | 10 | 30.12 W B.K.
Princeton 41 23.2 | 89 26.9 Je 16,17 | 4 26.7 | 71 49.2 | 19243 | 10 | 30.12 Do.
Freeport 42 18.8 { 89 36.0  Je 20 | 4 29.6 | 72 47.6 ! 18336 | 10 - 30.12 Do.
_ ! _ _ ! o _—
INDIAN TERRITORY
- S _| e e e T _| e ——
I Fast |
© 4 o / | o / .o ’ y |
Okmulgee 35 37.6 ; 95 55.8 | No 15,16 | 8 42. 6 65 30.9 | 24240 11 |z3 IIT . W. M H.
Tahlequah 3555.3 94 59.6 | No 8,9 '8 26.4 | 65 52.5 | 23966 | 11 !23. 111 l
Wagoner 35 s8.0 ' 95 22.6 | No 4-6 | 8 12.3i 65 53.5 | 24038 ‘ 11 |23.III Do.
Sapulpa 35 59. 9 g6 06.8 | No 19, 9 11O | 65 47.6 | 24156 1 |23.III Do.
Claremore 36 19.2 95 37.83 | No 1,218 34.8 66 09.3 | 23812 23. 111§ Do.
Vinita 36 39.4 | 95 09.2 | Oc 28,29 8 21.7 1 66 38.3 | 23557 | 11 -23. 111 ‘ Do.
_ I |
IOWA.
| | Last | ! i |
] /7 ] 4 | | 4 y ; I
Keokuk 40 23.0 | 91 23.0 i Je 145 58 4 | 70 38.2 . 20212 i 10 { 30.12 ‘ W. B. K.
KANSAS.
East ! |
° ’ o ’ o ¢+ j © ’ 1% |
Winfield 37 14.8 | 96 59.0 | Jy 20-22 | 9 26. 67 06.0 | 23187 | BF| 27. 14 | R.E.N.
Parsons 37 20.4 | 95 15.5 Oc 26,27 | 8 31.6 | 67 18.2 | 23043 | 11 | 23. III| W.M.H.
Greensburg 37 36.8 | 99 17.4 | De 2 |11 00.5 | 66 55.1 | 23206 } 10 | 56.3 | J.W.G.
Kingman 37 37.9 | g8 6.0 |Jy 26,27 ;9 53.6 | 67 15.5 | 22950 | BI| 27.14 | H. W.F.
Pratt 37 40.7 | 98 46.1 | Au 1 |10 21.2 | 67 o1.2 | 23143 | BF | 27.14 | Do.
Wichita 37431197 17.0| ]y 15-18 |10 12.2 ' 67 31.4 | 22553 BF| 27.14 | R.E.N.
Dodge City 37 46.0 |100 01.6 | No 25 {11 38.5 | 66 40.8 | 23410 | IO 56.3 | ]J.W.G.
Eidorado 37 49.0 | 96 s0.1 | Jy 11,12 | 9 41.8 | 67 19.0 | 22754 | B¥| 27.14 ' R.E.N.
Cimarron 37 49.3 |10 21.0 | No 26 |10 32.0 | 66 39.3 | 23434 | 10§ 56.3 | J.W.G.
Kinsley 37 36.0 | 99 24.3 | No 23,24 |10 43.4 | 67 02.3 | 23106 | 10 | 56.3 Do.
- Lakin 37 57.6 [101 16.7 | No 29 |12 14.3 | 66 40.5 | 23371 | 10 | 56.3 Do.
Garden City 37 58.2 [100 53.4 | No 28 |11 46.6 | 66 49.5 | 23290 : 10| 56.3 Do.
St. John 37 58.9 | 98 44.8 | Au 6,8 |10 30.7 | 67 16.8 | 23051 BF 27.14 | HOW.F
Hutchinson 38 03.3|9756.8 | Au 3,49 527 67 29.9 | 22764 | BF| 27.14 Do.
Jetmore 38 05.0 | 99 53.4 | No 20 11 22.2 | 67 21.0 | 22606 | 10 | 56.3 "T.W.G
. Newton 33 05.6 | 97 18.6 | Jy 1-9 | 9 32.1 67 12.5 | 23118 | BF| 27.14 | R.E.N
Larned 38 11.2 | g9 07.3 | No 18 [10 44.2 ; 67 26.9 | 22878 ; 10 | 56.3 1 J.W.G
Great Bend 38 22.2 | 98 46.7 | No 16,17 10 17.5 67 43.6 | 22471 | 10 | 56.3 ‘ Do.
Lyons 38 22.5 | 98 11.2 | Au 10,11 o 16.0 | 67 53.1 | 22430 | BF| 27.14 | HL W. F
McPherson 38 22,7 | g7 37.0 | Au 13 l10 18.9 | 67 46.3 22683 | BF| 27.14 ! Do.
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TaBLE 1.—Magnetic observations on land, July 1, 1904, to June 3o, 7905—Continued.

KANSAS—Continued.

i | Hori- | Instruments
Station Latitude |Longitude ! Date De{:il;::a- Dip | fﬁ;‘e‘,‘:} R R Observer
\ I | sty ! DoC
[ast
o 7 o !’ (-} 4 o ’ },
Ness City 38 27.9 [ 99 53.9 | No 15 11 15.4 | 67 40.7 | 22667 ; 10 156.3 | ]. w. G.
Leoti 38 29.5 [101 20.7 | No 7 112 22.6 | 67 26.7 | 22746 | 10 { 56.3 Do.
Tribune 38 29.6 101 45.6 | No 4,5 |12 14.0 67 08.1 | 22978 | 10 | 56.3 Do.
Scott 38 29.7 i100 54.4 | No 11 (12 04.5 | 67 16.0 | 22096 | 10 | 56.3 Do.
Dighton 38 30.5 |100 27.6 | No 12 11 17.0 | 67 33.8 | 22774 | 10 | 56.3 Do.
Ellsworth 38 44.1 | 98 13.6 | Au 19 '10 06. 4 | 68 04.3 | 22902 | BF| 27. 14 H.W. F.
Balc%)win Magnetic | 38 47.0 | 95 10.0 De-Ja. 8 26.9 | 68 41.8 | 21858 | 30| 1 EI; L. B. S.
Obs'y
Do. 38 47.01 95 10.0 | Se 8,9 ' 8 27.0 68 42.5 | 21865 | BF| 27.14 | H. W. F.
Do. 38 47.0 95 10.0 | Se 21 | 8 31.5 | 68 42.2 - 21855 | BF | 27.14 L.B.S.
Do. 38 47.0 . g5 10.0 | Oc 811 l 8 30.5 1 68 41.9 : 21842 | 10 | 56.3 \ J. W.G.
Do. 38 47.0 | 95 10.0 | Oc 1g-22 8 27.5 | 68 41.7 : 21861 | 11 23.111‘. W.M.H.
Do. 38 47.0 | 95 10.0 | No 11 | 8 27.6 | 68 42.0 | 21843 | BF| 27.14 | L. B. S.
Do. 38 47.0: 95 10.0 | De 56 8 30.0 68 42.0 ! 21827 |10 | 56.3 | J. W.G.
Do. 38 47.0 : g5 10.0 | De 22-24 8 27.5 1 68 40.8 | 21868 | 21 | 24.12 W.F. W.
Salina 38 49.4 | 97 35.3 | Au 22,23 |11 06.6 | 68 11.7 | 22342 | BF: 27.14 | H. W. F.
Do. 38 49.4 1 97 35.3 | Oc 22-24 11 09.1 68 (2.0 ! 22286 | 101 56.3 | J.W.G.
Russell 38 54.1 ‘ g8 53.5 | Oc 25 {10 05.2 | 68 06.8 i 22251 | 10 56.3 Do.
Hays 38 55.3 199 16.3 \ Oc 27 {11 33.4 | 67 59.1 | 22430 | 10 56.3 Do.
Wallace 38'55.4 i101 36.2 No 3 {12 25.2 ; 67 41.4 | 22525 | 10 56.3 Do.
Ellis 38 56.2 | 99 34.5 | Oc 28,29 |11 18.0 1 68 02.4 | 22303 | 10| 56.3 Do.
Abilene 38 56.5 | g7 12.9 | Au 29,30 |10 I4.§ 68 28.5 | 22197 | BF, 27.14 : H. W. F.
Gove 38 57.9 {100 30.2 i No 1,2 III 26. 4 | 68 07.7 | 22513 | 10 | 56.3 \ J W.G.
Lincoln Center 39 02.0 | 98 08.9 \ Au 2426 10 07.4 + 68 06.9 | 22310 | BF ! 27.14 H.W. Y.
Wakeeney 39 02.1 | 99 53.6 ; Oc 31 |11 32.8 | 67 59.7 | 22392 | 10 | 56.3 ' J.W.G,
Junction 39 04.2 | 96 47.5 ' Se 6| 9541683872218 | BFi 27.14; H.W.F.
Westmoreland 39 24.4 | 96 24.6 ¢ Oc 13,14 | 9 24.0! 69 06.4 | 21689 | 10 , 56.3 ' J.W.G.
Clay Center 39 25.2 | 97 07.8 | Se 3|9 40.0| 68 59.1 ! 21856 | BF. 27.14 i H.W.F.
Concordia 39 34.8 | 97 40.6 | Se 1|9 40.7 | 6g o1.2 21726 | BF; 27.14 ~ Do.
Seneca 39 49.7 | 96 04.6 | Oc 17 | 9 05.4 | 69 50.5 | 20962 | 10 | 56.3 | J.W.G
Washington 39 50.7 1 97 03.9 l Oc 20 |10 57.6 69 21.6 | 21380 | 10 ¢ 56.3 i Do.
' !
KENTUCKY.
! |
l | East I I , l
o s i o ’ o/ o ’ y i r
Hopkinsville 36 52.1 [ 7 29.2 | No 22,23 | 4 ©8.3 | 67 30.9 22670 I. 19 | 55.12« F.M.L.
Greensburg 37 16.6 | 85 30.2 | Oc 28 | 2 22.2 | 69 00.8 | 21554 | 19 1 55.12 | Do.
Leitchfield 37 28.5 | 86 17.2 | No 11,14 | 2 19.2 4 68 33.2 | 22106 | 19| 55.12 , Do.
Elizabethtown 37 41.6 | 85 52.0 | No 711 46.1 | 68 27.4 | 21909 | 19 | 55.12 , Do.
Louisville 38 14.5 | 85 41.6 I No 3,4 |71 20.1 |69 33121129 .19 | 55.12 : Do.
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TABLE 1.—Magnetic observations on land, July I, 1904, to fune 30, 1905 — Continued.

LLOUISIANA
e |_d__ - _|_ — — _
Hori- Iu%truments H
Station ; Latitude .L(‘mgiludeI Date De&l)‘:a'| Dip :3;2‘;:} ':-—- — —-—: Observer
! | | sity | M.| D. |
. | East | i !
° s 10 FA o 7 ° ’ 1% ;
Belle Isle 29 31.8 91 28.8 Mh 17 | 6 08.6 1 59 26.9 278//*| C | 3512 | G.D.H
Berwick Bay 29 42 91 13 1+ Mh 20 | 6 02.2 ‘ 59 38.7 | 278¢42% C . 35.2 Do.
Shell Point 29 42.9 | 1 52.8 | Fe 26 |6 19.4, .. .. QT- [ Do.
Shark Bayou 29 46.6 I 50.5 : Fe 1616 17.8 | .. ... caen Ct| . : Do.
Weeks .Island 29 48.3 91 48.5 Ja 1516 |6 16.5| .. ... 1 ... i QT . | Do.
granl(;lmc6t 29 48.5 | 91 30.0 }\/Ih ; 16 2 ‘;gg I ........... 51; . i Ilgg.
rande e 29 50.2 | 9I 47 a 17,29 22 P OO D .
Lafayette 30 13 | 92 00 | Ja 6,76 311 ! 60 13.2 | 27575% C | 35.12 i Do.
' i ;
MAINE.
_ _ . - i — i ; ]
i | I West i i ‘
Lo/ o /] le 7 o 7 y | ! :
Bar Island 2 44 23.8 |68 12.2: Oc |16 51.6 i 74 48.7 15733*| cl2812 | R.L.F.
Bar Islaud 1 ‘ 44 24.0 | 68 12.5 ' Oc 16 46. 2 | 74 51.6 | 75596% C | 33.12 | E. M.
Jordans Island 44 25.1 | 68 08.2 | Oc 14 49.1 ¢ 75 10.3 ! /5469*' C ' 28.12 | R.L.F.
Beans Island ‘ 44 28.5 | 68 12.6 | Au 16 43.9 | 74 30.6 | r6org* C | 28.12 - F.T.L.
Do. | 44 28.5 | 68 12.6 \ Au 22 116 49. 2 l 74 32.7 | 15976% C | 33.12 I E.M.
i | C i
MARYLAND.
| ' e T
| West ! i '
; o /7 ! o V4 i o o / | 7 % i H
La Plata | 38 31.2 | 76 58.0 \ Je 26,27 | 5 04.8 70 02.3 ' 2039y | 29 | 56.13 | W. F. W,
Cheltenham Mag- | 38 44.0 : 76 50.5 ‘ De-Ja 5 15.7 | 70 25.3 | 20090 | 26 126 EI ; Do.
netic Obs i
Do. v 38 44.0 | 76 50.5 i Jy 28,2 | 512,45 cvonnn. 20146 ¢ 11 | ..... ; Do.
Do. 38 44.0 ’ 76 50.5 | De  6-8' .. .... 70 25.0 | ..... [ oo | 3512 | J.P.A.
Do. 38 44.0 | 76 50.5 | De  6-8 [T 70 25.3 0 ... N 16g | D.C. 8.
Do. 38 44.0 {76 50.5 | De g, 10| ...... | 70 25.2 | ..... .. 20,12 Do.
Do. 38 44.0 | 76 s0.5 | De 9,10 ..... 70 24.8 | ..... ‘ otanr2! Do.
Do. 38 44.0 | 76 50.5 ; De 22-27 | ...... 70 25.1 L0t .. | 3312 JLE.B.
Do. 18 44.0 1 76 50.5 | Ja, Fe 515011 .. ... 20086 | 36, ..... T W.F.W
Do. 38 44.0 | 76 50.5 i Ja, Fe 51601 | ... ... 20094 ! 37 | ..... , Do
Do. 38 44.0 | 76 50.5 | Ap 11-27 | 5 16.1 | 70 26.4 20068 |150% 1571 , J.W.G
Do. 38 44.0 | 76 50.5 i Ap I5-19 "5 16.6 ! 70 26.8 | 20072 [151%; 1563 Do.
Do. 38 44.0 | 76 50.5 | Ap 20 0 ...... 70 26.6 | ..... .. | 1581 Do.
Do. 38 44.0 | 6 50.5 ' My 3,45 187 170 25. 1 | ... 37  3l.12 Do.
Do. 38 44.0 50.5 | My 5,105 16,0 70 25.0 ...-. 36 | 30.12 Do.
Do. 38 44.0 | 76 50.5 ' Je 14,25 | 5 17.4 " 70 24.9 | 20088 . 29 1 56.13 | W.F. W
Linden "3900.5 770311 Ap 1-4]|3 56.3 | 70 50.6 | 19581 . 21 i 24.12 | L.A.R.
Do. 39 00.5 . 77 03.1 | Ap 4,21 | ... 70 47.5 /9700*! ¢! 169 | Do.
Do. 39 00. 5 | 77 03.1 17 e 70 46.3 RS 4% Do.
Baltimore 39 17.5 : 76 34.7 | e 26,27 ! § 51.0 | 70 45.2 19658* C | 34.12- || N.H. H
Oakland 39 24.8 | 79 25.3 L 27 | 330.7 170 41.1 19970 | 56 34 | J.A.F.
| i

*For the values in {talics the total intensity delermu\ed by Lloyd S method was combmed with the ol)su’ved dlp

!

Declination determined with compass of a surv
Instruments staudardized for the Naval Observa

eyor's transit.
fory. No corrections applied.
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TABLE 1.—Magnetic observations on land, July 1, Igog, to June 30, 19o5—Continued.

MASSACHUSETTS.

N

i ) Hori- ; Instruments .
Station ] Latitude . longitude Date fo;‘l:’a'- Dip fg’t’él‘:} —lﬂ Observer
i \ I l | sity M. DoCo
IR _i'_ J— i e | _’ |__ —_——
; . l . West | : !
o/ o 7 o s i o | y ,
Boston i4220.2 71007 | My 671252273005 | 7442 - 21 : 29.12, L.A.B
e o B i ; L
MISSISSIPPI.
e — o ___.‘.. - L _ ; —
o Iast ‘
o ’ o 7 1o v , ° ’ 1% . :
Woodville 31 06.6 . gt 18.5 | Ja 28 : 6 07.8 i 61 19.0 | 26820 | 10! 56.3 J. W.G
Magnolia 31 09.5 | go 29.3 | Fe 105 43.4 61 25.4 26782 10  56.3 Do.
Liberty 31 09.6 . go s0.3 Fe 1,2 554.4 .61 22.3 ‘ 26788 1 10 | 56.3 | Do.
Meadville 31 28.6 , 9o 54.2 | Ja 2415597161 44.4 "' 26674 | 10 56.3 Do.
Brookhaven 31 35.4 1 g0 26.8 ' Fe 13,14 ' 5 40.8 61 56.8 ‘ 26454 ; 10 | 56.3 [ Do.
Waynesboro 31 40.5 , 88 38.5 § Mh 1 4 48.6 162 11.0 126357 |10 56.3 Do.
Fayette 31 43.1 91 03.6 ! Ja 216 11.4 \ 62 04.3 ° 26404 | 10 56.3 Do.
Hazlehurst 31 53.2 ! go 22.9 : Fe 15 ' 5 4q0.4 ! 62 18.8 26215 | 10 56.3 Do.
Canton 32 36.4 j9o oL i Fe 17,5344 62 567125825 | 10| 56.31 Do.
Rolling Fork 32 53.9 | 90 52.8 Ja 18 \ 6 06. 2 { 63 16.1 ~ 25730 | 10 56.3 i Do.
Kosciusko 33 04.1 . 89 35.0 . Fe 23! 521.6 ;63 37.1125528 | 10 56.3° Do.
Macon 33 06.6 | 88 33.0 . Fe 27 4 39.9 ; 64 02.3 25232 | 10 56.3 1 Do.
Ackerman 33 18.7 ' 89 10.4 ; Fe 24 5 15.8 . 64 o0.1 j 25217 . 10 | 56.3 ‘ Do.
Greenville | 33 24 P91 04.6 l Ja 13,146 010! 63 39. 1 25436 | 107 56.3 | Do.
Indianola © 33 26.3 ' 90 39.8 Ja 16 6o01.5 163 42.9 25445 | 10 56.3 Do.
Rosedale 335l.2:9101.6:Ja 1,125 5§6.4 . 64 11.5 25261 ' 10 56.3 Do.
Clarksdale 34 12.2 {90 34.4 | Ja 7 6 08.2 ' 64 48.7 ' 24758 | 107 56.3 I Do.
Tunica |34 42.1 9o 23.8 . Ja 6is ”‘4i65 13.6 24450i 10} 56.3 l Do.
MISSOURI.
- . | .
¥ \ \ | Fast | |
N o /7 ’ o / o / l o 7 ! 7 H H
Mount Vernon ‘ 37 06.6 | 93 48.6 | My 27 ;7 10.0 i 67 32.3 | 22799 10 | 30.12 ' J. W. G.
Greenville ‘ 37 06.7 | 90 26.3 | Je 315 44.8 67 17.5 1 23037 | 10 30.12 Do.
Houston | 37 19.6 91 57.5 \ My 3116238 ' 67 15.2 ‘ 22983 Io | 30. 12 Do.
: B _ o ot i : I _
NEVADA.
l . Fast | } i I l
o 7 o 7/ lo / o 7/ : v :
Sodaville 38 20.0 (118 05.7 | My 15-17 '17 21.7 , 63 42.9 - 29631 i I, 23. III W, M. H.
Hawthorne 38 32.0 |118 37.8 | My 12,13 117 33.9 " 63 42.1 | 24489 11 23. 111 Do.
Yerington 38 §9.4 {119 09.6 | My 8 9 17 21.4 l 64 05.1 24410 11 | 23. 111 Do.
Carson City +1 39 09.6 119 45.2 ! My 4,5 17 01.7 63 45.1 | 24724 Var 23,111 Do.
Elko 40 51 |15 45.8 \ My 19,20 |18 05.4 66 22.4 | 23040 , 11 ‘23 IIIl Do.
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TABLE 1I.—Aagnetic observations on land, July r, rgog, to June 30, 7905—Continued.

NEW JERSEY.

t : ’ Hori- l i Instroments !
Station Latitude | Lougitude Date Deg:)\'x’m-i Dip | I"g;’é":_’ ,—— Observer
| l sity D.C.
West ]
[+] /7 [ 7/ [+] / (-] V4 i
Morristown 40 48.1 | 74 26.9 | Jy 5,619 38.9] 71 54.5 } 1‘5763 20.12 § W. M. H.
Belvidere 40 50 75 04.7 ' Jy 19,20} 6 53.5 | 72 18.2 9 20. 12 Do.
Newton 41 03.4 174 45.9 I Iy 16 | 8 24.0 | 72 26.3 | 18213 19 | 20.12 Do.
i !
NEW YORK.
PR - e e . I S e
Wcst | : I
[ 7 o 7 I o ’ ] |
Fire Island 40 37.9 | 73 13.5 | Jy 26 9°13.3 , 72 09.9 l 18406 19 : 20.12 | W, M. H,
West Hampton 40 49.1 | 72 39.2 | Au 25,26 110 20. 3 ] 72 03.6 l 18494 | 19 | 20. 12 Do.
West Hampton A | 40 49.1 | 72 3g.2 | Au 27,28 ‘10 20.7 * 72 02.3 | 18477 | 19 | 20. 12 i po.
West Hampton 40 49.1 | 72 39.2 | Au 27,28 10 20.7 | 72 05.2 : 18467 ¢ 8 i 21,12 | ].Th. B.
Oyster Bay 40 51.6 ; 73 31.0 | Au -39 28.1 ! 72 06.1 | 18507 | 19 | 20.12 ; W. M. H.
Setauket 40 57.0 | 73 06.7 1}\1 8,9 .9 19.3 i 72 23.8 18145 ; 19 | 20. 12 l Do,
White Plains 41 0.5 | 73 46.4 | Se 22,23 | 9 59.0, 71 47.3 | 1§733 19 | 21,12 Do.
Montauk Point 41 02.5 | 71 55.0 | Au 16~22 10 05.5 71 §58.6 18397 | 19 | 20. 12 Do.
Greenport 41 06.3 | 72 21.7 | Au 11,12 10 25.2 | 72 07.3 | 18546 ; 19 | 20.12 Do.
New City 41 08.8 | 74 00.3 1}u3o,Se1 19 50.4 72 16.0 l 18327 | 19 | 21.12 Do.
Goshen 41 25.0 | 74 18.8 | Se 3-6 '850.3° 72 32.5 | 18037 | 19 | 21.12 Do.
Carmel 41 25.0 ] 73 40.6 | Se 26, 27 10 35.9 1 72 29.5 l 18148 | 19 ! 21.12 Do.
Monticello 41 38.3 | 74 42.6 | Se 8-10 '8 09.5 72 49.4 | 17619 { 19 ’ 21,12 Do.
Poughkeepsie 41 42.8 ) 73 54.9 | Se 19,20 | 921.717304.1 I 17582 | 19 | 21. 12 Do
Kingston 41 56.7 | 73 59.4 | Se 13-15 ‘10 03.5 72 48.6 : 17680 | 19 | 21.12 Do.
Dellii 42 15.4 i 74 56.1 | Je 24-26 ; 9 33.7 « 73 27.5 | 17422 | 37 | 21.12 | G. B. P,
Oxford, old sta. 42 26.8 | 75 36.0 | Je 29 1 8 49.2 73 23.9 | 17456 | 37 | 21.12 ; Do.
Oxford, new sta. | 42 27.2 | 75 34.9 | Je 27~29 19094273 26.8 ' 17438 1 37 | 2112 | Do.
Buffalo ''42 54.1| 78 54.9 | My 106 15.2 1 73 46.4 ] 17141 , 21 | 24.12 " L. A/ B
| ; . . , . o
NORTH CAROLINA.
e e S R S , s I
i i West I
< ra a Ve (-] v o Vi },
Wadesboro 34 57.6 | 80 03.2 | Oc 21,22 08.5 | 66 45.0 | 22930 | 19 | §55.12 ! F. M. L
Salisbury 33 40.0 | 80 30.2 | Ap 21 l 0 34.0 | 67 13.7 ] 22452 | 10 | 56.3 I W.H.B
NORTH DAKOTA.
! Fast . i ‘ /
o z o 4 © 4 o 4 . ,, !
Fargo 46 51.0 | 66 47.1 | Je 29,30 | 11 31.5 | 75 35.6 ' 15742 | 19 i 31.12 1 HHW.F.
1 | |
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TABLE 1.—Magnetic observations on land, Jfuly I, 1904, lo June 30, roos—Continued.

OHIO.
Hori- ! Instruments
Station Latitude |Longitude Date Deg})':“' Dip f;’:'etﬁl s se—me | Observer’
i sity ' M. | D.C.
: West
o 7 [ /7 : [~ 7 o Ié },
Ironton 38 31.8 { 82 39.8 | Au I [0 43.7 ! 70 36.3 | 19962 | 10 | 56.34 | J.W.G.
Gallipolis 38 48.9 |82 14.2| Au 3,4 |0 54.0 | 70 18.9 | 20291 : 10 | 56. 34 Do.
McArthur 39 15.0 | 82 28. 4 | Au 13 | 0 00.1 | 70 32.5 | 20247 ! 10 | 56. 34 Do.
Athens 39 19.7 182 06.3 | Au 19,20 | 0 30.8 | 70 35.5 | 20049 - 10 | 56. 34 Do.
Marietta 39 25.4 | 81 28.2 | Jy 30| 208.6 70 51.8]|19857 i 10]|56.34 ; - Do.
Logan 39 32.98224.4! Au 17,18 | 0 29.6 | 70 47.9 | 19932 | 10 | 56.34 Do.
McConnelsville 39 39.3 : 81 49.8 | Au 26 | 057.6! 71 07.6 | 19919 | 10 ! 56. 34 Do.
New Lexington 3943.3 182 11.4 | Aa 24,25 | 0 55.2 ; 71 04.7 i 19888 : 10 | 56. 34 Do.
Caldwell 39 45.1 | 81 31.2 | Se 24 | 214.170555]| 19670 ' 10| 56.3 Do.
Woodsfield 39 46.0 | 81 08.0 | Se 27,28 | 1 42.0 | 70 54.2 | 19730 | 10 | 56. 3 Do.
Zanesville 39 57.6 | 82 02.8 | Au 29 | 1 19.4 | 71 11.7 | 19772 | 10 | 56. 34 Do.
Cambridge 40 02.8 | 81 35.1 | Se 22,23 | 2 16.1 | 71 22.2 | 19346 | 10 | 56.3 Do.
. East :
Newark 40 03.8 | 82 24.9 ; Au3r,Se1 | 0 04.7 | 70 56.9 | 19926 | 10 | 56. 34 Do.
West
St. Clairsville 40 05.7 | 80 54.7 | Se 29,30 | 1 06.4 | 71 39.7 | 19150 | 10 | 56.3 Do.
Coshocton 40 16.8 | 81 51.2 | Se 3| 203.0| 71 34.7 | 19290 | 10 | 56. 34 Do.
Cadiz 40 18.2 81 o1.7 | Oc 3{2029 |71 26.4 | 19219 | 10 | §56.3 Do.
Steubenville 40 23.5 180 42.0| Oc 56| 138.9|7206.4|18718! 101} 56.3 Do.
New Philadelphia | 40 28.5 | 81'25.0 | Se 21 | 2 21.9 { 71 40.0 | 19101 | 10 | 56.3 Do.
Millersburg 40 33.8 | 81 54.4 | Se 712 24.9 | 71 55.2 | 18906 | 10 | 56. 34 Do.
Carrollton 40 35.6 : 81 04.8 | Se 19 | 1 50.2 | 71 42.2 | 18688 | 10 | 56. 3 Do.
Lisbon 40 46.6 | 80 45.3 | Se 15 | 3 00.0 | 72 07.1 | 18726 | 10 | 56.3 Do.
Canton 40 49.1 1 81 23.9 | Se 12,13 |2 12.4 | 72 06.3 | 18827 | 10 | 56.3 Do.
Wooster 40 49.2 ! 81 56.1 ; Se 89| 133371510 19150 | 10| 56.34 Do.
| i !
OKLAHOMA.
]
East
-] /7 ° 7 o V4 o V4 . },
Lawton 34 37.41 98 24.0 [ Dezo,Jaz | 9 44.9 | 63 57.3 | 25385 | 11 !23. IIT1 | W.M.H.
Mangum 34 §1.8 | 99 30.9 | De 2v-23 |10 26.1 | 63 37.7 | 25659 | 11 23.III Do.
Anadarko 35 04.0 1 98 16.6 | De 28,29 ! g 57.2 | 64 18.7 | 25207 | 11 :23.1III Do.
Cordell 35 17.5 | g9 ol.2 | De 15-18 |10 10.3 | 64 31.1 | 24985 | II ‘23, III Do.
Oklahoma 35 30.5 | 97 33.6 | Ja 4519 33.4| 65 05.7 | 24580 | 11 123 IIT Do.
Chandler 3542.5196 51.9 | Ja 19,20 | 9 23.0 | 65 37.0 | 24026 ; 11 '23. 111 Do.
Watonga 35 50.6 | 98 24.4 | De g-12 |10 01,6 | 65 28.0 | 24392 | 11 23.II1 Do.
Guthrie 35°53.1 |97 26.3 ! Ja 7,919 29.5| 65 32.9 | 24234 | 11 23. IIT | Do.
Enid +36 23.5 | 97 54.7 | Nogzo,De1: g 51.2 | 65 49.4 | 24126 | 11 |23. 111 . Do.
Pawhuska 36 39.8 { 96 21.5 | No 23,24 | g ol.o | 66 28.3 | 23662 | 11 123.1III | Do.
Alva 36 48.2 | 98 41.4 | De 7,8 |10 35.2 | 66 14.1 | 23870 ! II !23. IIT | Do.
Newkirk 36 53.7 | 97 03.9 | No 26,27 | 9 22.0 | 66 31.6 | 23465 ; II i23.III . Do.
: i ! i
PHILIPPINE ISLANDS.
FEast Fast |
o ’ ° ’ 1904 o / ‘
Point, Guimaras 10 25 [122 32 Mh .26 1490 ..o | nnt 7340 ... R.D.B.
Dan, Negros 10 31 122 47 Fe 26 | 1296 ....... | ..., 7340 ... F.B. L.
White, Panay 11 41. 1 122 24.4 | Oc 2 1180} ...l | ol 734 ’ ..... | Do.
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TABLE 1.—Magnetic observations on land, July r, rgoq, to June 30, rgos—Continued.

PORTO RICO.
. Hori- | Instruments
Station Latitude |Longitude|  Date Declina-|  pjp | zontal Observer
Csity | M.| D.cC
West
o / ° ’ o ’ o V4 y
Mosqui(tio, Vieques | 18 08.3 | 65 30.1 | Mh 29 | 048.1 | 49 16.6 | 29258*% C | 34.12 | N.H. H.
Islan
Porto Rico Mag- | 18 08.9 | 65 26.4 | De-Ja 122,349 37129010 31 ) 18,14 | P H.D.
netic Obs'y
Mayaguez 18 11.8 | 67 08.6 | Ap 14,15 | T 22.3 | 49 19.0 | 29330% C [ 34.12 | N.H. H.
Obispo Cayo 18 20.6 | 65 37.2 | Ap I} 139 49 19.8 | 29592% C | 34.12 Do.
Obispo Cayo 18 20.6 | 65 37.2 | My 311 1 57.0| 49 22.6 | 29537% C | 34.12 Do.
RHODE ISLAND.
West
) /7 o /7 o /’ -] /’ y
Kingston 41 29.2 | 71 31.7 { Au 25 |11 40.0 | 72 37.7 { 17858 | 8| 21,12 | J. E. B.
Newport 41 30.§5 ! 71 19.7 | Au 22 {12 07.2 | 72 37.0 { 17862 | 8 | 21,12 Do.
Bristol 41 38.9 | 71 15, Au 19 {12 09.7 | 72 48.6 | 17762 | 8 | 21.12 Do.
East Greenwich 41 39.8 | 71 27.2 | Au 23,24 [12 18.1 | 72 42.9 | 17727 | 8 | 21.12 Do.
Providence 41 45. 71 27.8 | Au 17,18 {12 06.5 | 72 46.6 | 17702 | 8| 21.12 Do.
SOUTH CAROLINA.
East
o rd [ /7 o V4 o 4 };
Greenwood 34 11.1 | 82 08.4 | Ap 71018 2 |65 455 23537 | 10| 56, W.H.B
Newberry 34 17.0 | 81 36.6 | Ap 11-13 |0 37.8 | 65 29.1 | 24149 | 10| 56.3 Do.
Anderson 34 29.7 | 82 39.6 | Ap 4|0 37.8 (655372376210 §6.3 Do.
Union 34 43.0 ) 81 36.4 | Ap 16,20 | 0 01.6 | 65 37.6 | 24042 | 10 | 56.3 Do.
Walhalla 34 47.0 | 83 03.2 | Mh 30| 057.8 66104 | 23618 10| 56.3|J.W.G
Pickens 34 53.2 | 82 42.4 | Ap 110153166 16,3 23487 | 10 56.3 Do.
© West i .
Spartanburg 34 57.5 | 81 §6.1 | Ap 15-17 | 0 13.5 : 66 18.1 | 23398 | 10 | 56.3 | W.H.B.
TEXAS.
' Fast
o ’ o /’ -] 7/ o ’ y
Sierra Blanca 31 0.2 (10§ 22.6 | Ja 27,28 11 36.8 | 58 50.6 | 28011 | 11 |23.IIT | W. M. H.
El Paso 31 45.0 [106 29.5 | Ja, Fe 12 03.2 | 59 22.2 | 27760 | 11 |23.III Do.
Odessa 31 §51.5 |102 23.1 | Ja 24-26 10 54.6 | 60 19.9 | 27292 | II |23.22 Do.
UTAH., -
East
° ’ o 7 o 7 o /7
Ogden 41 13.1 (111 59.9 | My 23,24 {17 39.7 | 67 27.4 | 22422 | 11 |23. 111 | W. M. H.

*For the values in italics the total intensity determined by Lloyd’s method was combined with the observed dip.
56—05—9
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TABLE 1.—Magnetic observations on land, fuly 1, Igog, to June 30, rgo5—Continued.

VIRGINIA.
. Hori- | Instruments
Station Latitude |Longitude Date b iicélnna' Dip fg{';:l Observer
sity | M. | D.C.
West
-] / © /7 [} ’ o /7 7
Norfolk 36 §2.4 | 76 16 Au 8]4353|68 39.3127253% C| 3312 E.M.
Do. 36 52.4 | 76 16 Fe 14| 439.7| 68 41.6 | 2r33:% C | 33.12 Do.
Do. 36 52.4 | 76 16 Fe 11,14 | 4 38.3 | 68 40.7 | 21357 | 19{ 171 | J. P. A,
Do. 36 52.4| 7616  Mh 14 | 4 37.5 | 68 39.3 | 2739s% C | 34.12 | D.C.S
WASHINGTON.
East
o ’ o Vi o 7
Seattle 47 39.6 |122 18.4 | My I [ 2335 | evvvnen | ocnonnn 744 | ... H.I.B.
WEST VIRGINIA.
West
] ’ o 7’ [ / o I4 7
Winfield 38 32.1 | 81 §54.6 | Au 5|1 44.0) 69 54.4 | 20612 | 10 | 56.34 | J. W.G.
Mason City 39 02.0{ 8204.0| Au 1,2 |0 41.9 ]| 70 30.7 | 20127 | To | 56. 34 Do.
West Union 39 18.1 |80 46.7|Jy 28,29 |0 48.0| 70 41.5 | 20083 | 10 | 56.34"| J. A.F.
WISCONSIN.
FEast
9 7 o /’ o /’ o ’ },
Madison 43 04.5 | 89 25.3 | Je 22 | 4 54.6 | 73 47.1 | 17703 | 10 | 30.12 | W.B. K.
Richland Center 43 20.9 | 90 22.6 | Je 23 | 5553 |73 3l.5| 17639 | 10 | 30.12 Do.
Mauston 43 47.6 1 go o5.1 | Je 2715 14.7 73 56.5| 17194 | 10 | 30.12 Do.
“Mauston, M. L. |.........0......... Je 26 | 5 06.6 |73 58.9 | 17149 | 10 | 30. 12 Do.
Montello . 43 47.8 1 89 17.6 | Je 28,29 | 4 34.6 | 74 04.0 | 17168 | 10 | 30.12 Do.
|
WYOMING
Last l
=] ’ (] / o ’ 4 7
Green River 41 31.6 |109 28.4 | My 26,27 |16 49.6 | 68 25.8 | 21805 | 11 |23.III | W. M. H,
Cokeville 42 04.1 |110 §8.6 | My 30,31 |17 52.0 | 68 39.0 | 21607 | 1I |23. 111 Do.
|
FOREIGN COUNTRIES.
East !
o ’ o ’ ° ’ o ’ y |
Colon, Canal Zonet| 9 21.4 [ 79 56.6 | Mh 14,30 | 4 29.9 | 33 51.0 | 32842 : 19| 171 | J.P. A,
Do. . 9 21.4 | 79 56.6 | Mh 141438.0:3349.91....... C.l33.12 | EM,
Kingston, Jamaica | 17 58.9 | 76 54.0 | Mh 8,9 |1 29.2, 47 22.1 | 31273 ' 19 | 171 | ]J.P. A,
Do. 17 58.9 | 76 54.0 | Mh 8|1 29.9! 47 22.1 | 37378% C. | 33.12 | E.M.
Do. 17 58.9 | 76 54.0 | My 6|1 31.1 |47 22.4| 31300 | 19 171 | J.P. A,
Do. 17 58.9 | 76 54.0 |- My 6] ...... 47 20.4 | 37363% .. | 33.12 | E. M.

* For the values in italics the total intensity determined by Lloyd's method was combined with the observed dip.
+ Under jurisdiction of the United States.
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TaBLE II.—Magnetic observations at sea, July 1, 1904, o June 30, 1905.

ATLANTIC OCEAN.

]
: . : Total Num-
Place {‘:dt:' Iﬁ’é%" | Date }1):&2;\ Dip in.t;n- Ship I}Jleex;gf Sea
i i sity ings
|
! o 7 ‘ o 7 o 7 o 7 1%
Limon Bay, Panama | 9 22 | 79 56 | Ap 22 | 4 40 El.. ... ..... Bache 16 : Hvy. sw
" Kingston, Jamaica 17 58 76 47 | Mh 10! 1 58 E | 47 37 | 46344 Do 16 | Sm,
Do. : 17 § 6 47 | My 7| 152:E |47 22 46260 Do. 16 | Sm.
Fajardo Roads, P.R. | 18 2 | 536 Ap 3| 141 W |49 16 | 45388 Explorer 16 | Sm.
Do. 18 2 | 5 36 | My 31 | 1 38 W ! 49 26 | 45391 16 | Mod. sw.
At sea 20 83 14| My 9| 354 E| 4948 48494 Bache 8 | Sm,
Do 21 35 | 67 25 | Mh 23 | 2 42 W | 53 03 | 47674 Explorer 16 | Rough
Do 2152|6747 |Je 4| 149 W | 5302 47820 Do. 16 | Hvy. sw
Do 2210|7420 | Mh 4047 E| .. .. |..... Bache 2 | Sm.
Do 22 47 | 84 40 | My 10 | 3 40 E | 52 38 50068 Do. 8 | Sm.
Do 2305 |6825|Je 4|205W 5433 48573 | Explorer 3 | Hvy. sw
23 26 | 68 12 | Mh 22 | 2 39 W | 55 05 | 49390 Do 3 | Mod. sw.
Key West, Fla 24 31 [ 81 49 | My 11 | 2 30 E | 54 52 | 51194 Bache 16 . Sm
2431|8149 |Je 9| 210 E 5500 51494 Do. 16 | Sm
At sea 24 55| 68 43 | Mh 22 | 2 50 W | 56 48 50306 | Explorer 16 | Mod. sw.
Do 26 48 | 69 46 | Mh 21 | 3 20 W | 58 57 | 52088 Do. 3 | Mod. sw.
Do 28 18 | 70 25 | Mh 21 | 3 40 W | 60 10 52654 Do. 16 | Mod. sw.
Do 3008 | 71 25 | Mh 20 | 4 38 W | 62 03 | 54032 Do. 3 | Hvy. sw.
Do 3056 |81 12| Je 12012 E |62 32 55252 Bache 8 | Choppy
Do 3122 |72 06 { Mh 2014 26 W |63 30 54938 | Explorer 16 | Mod. sw.
Do 3153|7316 Je 73233 W | 64 06 | 54945 Do. 16  Hvy. sw.
Do 33 12 | 73 02 | Mh 19 | 2 52 W | 65 o8 | 55853 Do. 3 | Rough
Do 3330|7402 |Je 7]|35° W | 65 o6 | 56374 | Explorer 3 i Hvy. sw.
Do 3334|7455 | Mh 1|325W .. .. 1..... Bache 5  Rough
Do. 3612|7528 |Je 14} . .. 67 454 57855 Do. 8 | Sm.
Hampton Roads, Va. | 36 57 | 76 06 | Je 9| 4 18 W | 68 45 | 58306 | Explorer 16 ‘ Lt. sw.
Do. 36 57| 76 22 | Au 10| 4 22 W | 68 43 58718 | Bache 16 © Sm.
Do. 36 58 | 76 21 | Fe 14 | 4 54 W | 68 38 | 58320 Do. 16 | S,
Do. 36 58 | 76 21 | Fe 18 | 4 20 Wl .. .. eeen Do. 16 | Sm.
Do. 3659|7609 | Mhir | 427 W .. ..[..... Explorer 16 Choppy
. Do. 3659176121 Jy 261419 W 69 o3 | 58901 | Blake 16% Sm.
Do. 37007612 Je 14516 W 68 43 | 58369 | Bache 16 | Choppy
Do. 3700 |76 09 Mh 17 | 4 46 W | 68 35 59076 | Explorer 16
At sea 3753|7505 | No 3i455W |....[..... Blake 3! Mod SW.
Chesapeake Bay, Md.: 38 20 76 23 | No 5|5 18 W |69 46 59623 Do. 16 ! Sm.
At sea 385117428 No 31!... 7008 | ..... Do. 1
Do. 3900|7424  No 3|420W/[ .. ..[..... Do. 3 Mod sw.
Do. 4008 {7234 |]y 27| 940W | 7127 59738 Do. 16 | Mod. sw.
Do. 40327209  No 2i814W}.. ..1..... Do. 2 i Sm.
Do. 40 43 | 71 54 | No 2} . .. 71 32 | 59570 Do. 3
Do. 41 10 71 12 | No 2 (. .. 71 35| ... Do. 1
Vineyard Sound, | 41 23 | 70 52 Au 12 [12 09 W | 72 19 | 59486 | Bache 8 | Rough
Mass.

At sea 43 15 | 68 51 | No 1 15 15 W | 73 02 | 59524 Blake 3 . Mod. sw.
Frenchmans Bay,Me.| 44 22 . 68 10 | Oc 3T 1657 W |74 17| ..... Bache 16 | Choppy
Do. 44 24 | 68 10 | Oc 31 16 38 W | 74 42 | 59982 | Blake 16 | Sm.

Do. 44 27 | 68 11 | An 16 16 W | 74 30 | 59848 Do. 16 | Sm.

Do. 44 27 | 68 13 Se1,13 16 44 W .. .. | ... Do. 16 | Sm.

Do. 44 28 | 68 13 i Au 16 |16 16 W | 74 32 | 59817 | Bache 16 | Sm.

* Declumuon from swing with port helm only.
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TABLE I1.—Magnetic observations at sea, July 1, 1904, to June 30, rgos—Continued.

PACIFIC OCEAN.

i i i Total Num-
Place {‘:&: L&’:‘g;' Date xl‘)“e‘ckl)l; Dip inten- Ship lk"ee';gf Sea
sity. ings
East
. o s j.0 ¢ o / o 7 ¥
Near Oahu I., Hawaii | 21 16 |158 oo | No 3 | 10 03 | 39 48 | 38900 | Patterson 8% Sm.
At sea 22 58 [156 18 | Mh 16 { 10 51 | 42 18 | 39650 Do. 16%| Mod sw.
Do. 29 05 [158 50 | Oc 10 | 11 507 47 23 | 41680 Do. 16% Long sw.
Seattle, Wash, 47 36 122 21 { Oc 20123 26| .. .. | ..... McArthur 16 | Sm.
Puget Sound, Wash. | 47 53 {122 29 | My 17 [ 24 12 | .. .. [ ..... Gedney 16 | Sm.
PortTownsend,Wash.] 48 15 1122 56 | Oc 25|22 14| .. .. | ..... Do. 16 | Sm.
Kiska Harbor, Alaska| 51 59 (182 28 [Se 5| 926 | .. .. | ..... McArthur 16 | Sm.
Dutch Harbor, Alaska| 53 54 {166 31 | Se 30 | 16 46 | 66 40 | 52360 | Patterson 16 | Sm.
Clarence Strait, | §5 06 {131 50 { My 3r {28 31| .. .. | ..... Gedney 16 | Sm.
Alaska
Davidson Inlet, {5552 {13338 Au 62919 .. .. [ ..... Do. 16 | Sm.
Alaska

DESCRIPTIONS OF STATIONS.

Magnetic observers are instructed to mark every station in as permanent a manuer
as possible, either with a stone or a post of some durable wood, so that it may be avail-
able for future occupation. They are also required to furnish a detailed description, so
that the station may be located even if the marking should be destroyed, and to determine
the bearing of two or three prominent objects in addition to the one used as a reference
mark in the azimuth and declination observations. The information is given in abridged
form on the following pages for each of the stations occupied during the year. Further
details can usually be obtained on application to the Superintendent of the Coast and
Geodetic Survey. The usual method of marking a station is by a stone post about 3
feet long and 6 or 8 inches square, set so as to project an inch or two above ground and
lettered on top U. 8. C. & G. S., with a drill hole in the center to mark the exact
point. Whenever the local authorities desired and were willing to bear the expense, a
second stone was set to denote the true meridian.

T'he descriptions of stations are arranged alphabetically by States and by names of

station,
ALLABAMA.

Centerville, Bibd County.—The station is in the Centerville Cemetery, one-half mile southwest of
the town. It is distant 23 feet from a double cedar tree, bearing 60° west of north, 14.4 feet from the
wire fence on the east line of the grounds, and 130.3 feet from the west gate post at the entrance to
the cemetery—the northeast corner of the grounds. The station is marked by a limestone post 5 by
6 by 30 inches, set 29 inches in the ground and lettered U. 8. C. & G. S., 1905. The following true
bearings were determined:

°o
Point of cupola on the court-house (mark) ..........ccoovnenentnn 61 53.8 east of north
Presbyterian Church steeple..... ..., 60 54.8 east of north

Methodist Church steeple ... ..ot iiireieniiiaee 69 or1.1 east of north

*Dip and intensity from observations on 3, 6, and 4 points respectively.
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Descriptions of stations—Continued.

AL ABAMA—Continued.

Citronelle, Mobile Counly.—The station of 1896 could not be reoccupied. The new station is
about 1 mile northwest of the station of 1896, on the grounds of the Citronelle public school, in the
northwest part of the town and northwest of the school building. It is 45.6 feet and 44.7 feet, respec-
tively, from two pine trees bearing 5° east of north and 80° east of north, 71.1 feet from the northwest
corner of the school building and 32.0 feet and 61.7 feet, respectively, from the picket fences on the
west and north lines of the grounds. The station is marked by a yellow-pine post 2 feet long, sunk
flush with the surface of the ground. A brass screw in the center marks the exact spot. The follow-
ing true bearings were determined:

o 4
Methodist Church spire (mark).... ...ooooviiiiiiiiiiiiennn 76 22.0 east of north
Small (false) west gable on house across street...........c.c..c... 63 09.1 east of north

Columbiana, Shelby County.—The station is on the grounds of the public school, east of the
building. It is 132.8 feet and 149.0 feet, respectively, from the southeast and northeast corners of the
building. It is also distant 67.8 feet from an oak tree 16 inches in diameter, bearing 60° west of
north, and 54.6 feet from an oak tree 14 inches in diameter, bearing 5° west of south. The station is
marked. by a limestone post 5 by 7 by 30 inches, set 29 inches in the ground and lettered U. S. C. &
G. S., 1905. The following true bearings were determined: :

o 7
Point of cupolaon new jail (mark).. ..ot cvviiiinns 51 44.4 west of south
North gable on Mr. Gilbert’shouse .............oooviiveiiennn. 3 04.0 east of south

Dadeville, Tallapoosa County.—The station is in the Dadeville Cemetery, one-half mile southeast
of the town. The station is near the aenter of west side of grounds. It is 32.3 feet almost due east of
the eleventh fence post north of the gate or entrance on the west side of grounds, 43 feet from an oak
tree 20 inches in diameter, bearing 60° east of north, 50.5 feet from middle of a driveway east of sta-
tion, and 59.9 feet and 60.5 feet, respectively, from the southwest and northwest corners of Mr. R. T.
Ward’s lot, which is inclosed by a picket fence. The station is marked by a limestone post 6 by 6 by 30
inches, set 28 inches in the ground, lettered U. 8. C. & G. S., 1905. ‘The following true bearings were
determined:

. © ’
Cupola of court-house (mark)............ooveeens et e 69 42.6 west of north
Presbyterian Church spire......... e e §1 59.4 west of north
Methodist Church spire. ... ....oceveiiiiiiiienine i iiananee 89 26.5 west of south

Daphne, Baldwin County.—The station is on the grounds of the Daphne Springs Hotel, owned
by William Dryer, southwest of the hotel building. It is 120.0 feet and 147.2 feet, respectively, from
the southwest and southeast corners of the building. The station is marked by a limestone post 6 by
6 by 30 inches, set flush with the ground and lettered' U. 8. C. & G. S., 1905. A second stone was set
337 feet due south of this stone, marking a meridian line. ‘This second stone is also lettered U. S. C.
& G. S., 1905, and is sunk 2 inches below the surface of the ground. " This stone is 166 feet from a board
fence, measured at right angles, toward the southwest and 44 feet from a cedar tree 18 inches in
diameter, bearing 45° east of north. The following true bearings were determined:

o s
Methodist Church spire (mark) ... ... 84 17.6 east of south
Southwest corner of court-house (2 feet belowroof)............... 4 19.4 east of south

Fuyette, Fayette County.—The station is on the grounds of the Methodist Church and is east of
the building. It is 68.3 feet and 69.1 feet, respectively, from the southeast and northeast corners of
the church building. ‘The station is marked by a limestone post 6 by 6 by 30 inches, set 29 inches in
the ground, lettered U. S. C. & G. S., 1905. The following true bearings were determined.

o 4
Cupola on court-house (mark) ... ..oooveeveriiiiiiiiiiiiiiee e 18 16.7 west of south
Cupola on public school building ......co.ooveniriiiiiaren.. 4 21.5 west of north

Grovehill, Clarke County.—The station is near the end of the street running east from the
court-house. It is 49.7 feet from the southeast corner of the lot on the north side of the street and
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41.0 feet from the northeast corner of lot on south side of street. Also 83.7 feet from the fence on the
east side of the cross street. It is almost on the west line of the cross street, The station is marked
by a limestone post 6 by 6 by 30 inches, set about 1 inch below the surface of the ground and lettered
U.S.C. &G. S., 1905. The following true bearings were determined:

o ’
Point of cupola on court-house (mark) ............. ...l 89 48.5 west of south
Methodist Church spire...........oiiiain ciiiiiiii i , 0 49.9 east of south

Jasper, Walker County.—The station is in the small cemetery just north of the Presbyterian
Church. It is 53.4 feet and 79.0 feet, respectively, from the fences on the east and west lines of the
ground, measured at right angles to fences, and 212 feet from the entrance on the south. The station
is marked by a limestone post 6 by 6 by 30 inches, set 28 inches in the ground and lettered on top
U.S. C. & G. S., 1905. The following true bearings were determined:

o /
Methodist Church spire (mark). ...t 13 13.0 east of south
Cupola of school building .......... SO P 45 41.3 east of sonth
Baptist Church spire ... ....ocoieiiiniiiiiiiiie e 10 00.6 east of south
Presbyterian Church spire..........c.ooiiiiiiiiiiii 8 05.8 east of south

Mobile, Mobile County.-—The station of 1896 was reoccupied, but as it is no longer well suited for
magnetic observations, on account of the proximity of electric-car lines, observations were also made
at a new station about 5 miles farther west. The station of 18g6 is in the large open space in the
southwest corner of the grounds of the Catholic Male Orphan Asylum, in the lot adjoining St. Mary's
Church. Observations were made about 65 feet west of the probable location of the old station—at a
point 100 feet from the west fence and 160 feet from the south fence.

The new station is on the grounds of the Spring Hill College (Jeésuit), 7 miles west of the Mobile
court-house. ‘The station is near the southwest corner of the athletic grounds of the college and is
59.0 and 53.6 feet, respectively, from the picket fences on the south and west lines of the grounds. It
is also 230.2 feet from the lower left-hand corner of the west steps of the west wing of the main building.
The station is marked by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered
U.S. C. & G. 8., 1905. ‘The following true bearings were determined:

-] 4
Cross on north end of college chapel (mark)..................... 57 51.1 east of north
Rod on south gable of east wing of main hall..................... 54 41.3 east of north
Baseof crossonmain hall. .. ... ... o i ittt 44 37.9 east of north

Russellville, Franklin County.—The station is on the grounds surrounding the county court-house
and is east of the building, which faces west. It is 135.2 feet and 122.2 feet, respectively, from the
southeast and northeast corners of the building, and 47.2 feet and 55.6 feet, respectively, from the
woven-wire fences on the east and north lines of the grounds. The station is marked by a limestone
post 5 by 6 by 30 inches, set 29 inches in the ground and lettered U. S. C. & G. S., 1905. . The following
true bearings were determined:

. ° ,
Point of dome on Christian Church (mark) ...........cocoviinn 46 36.8 west of south
Baptist Church spire ... ... 48 45.6 west of south
Methodist Church spire..........ooiiii it i 58 56.1 west of south

Tulladega, Talladega County —The station is on the grounds of the Alabama State School for the
Blind, northwest of the main building. It is 173.3 feet from the northwest corner of the main build-
ing, 196.1 feet from the northwest corner of front school building, 57.0 feet from picket fence on west
line of grounds, and 32.5 feet from the edge of the gravel driveway, The station is marked by a lime-
stone post 5 by 6 by 30 inches, set flush with the ground and lettered U. 8. C. & G. 8., 1905. The
following true bearings were determined:

° v
Cupola of J. B. Graham public school (mark).............coonne 57 58.6 west of south
Cupola on S. J. Johnson’s brick house............coooiiinneienn. 83 28.6 west of south

Presbyterian Church spire ..o 79 43.3 west of north
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Tuscaloosa, Tuscaloosa County.—The station is on the grounds of the State University. It1is 20.3
feet from a board fence east, 227.4 feet and 166.3 feet, respectively, from the southeast and northeast
corners of Garland Hall, and 180.7 feet from the southeast corner of the boys’ dormitory. The station
is marked by a limestone post 5 by 6 by 30 inches, set 28 inches in the ground and lettered U.S.C. &
G. S., 1905. The following true bearings were determined:

Base of flagstaff on main dome of State Hospital for the Insane ° 7

(EATK) « ottt e e 57 54.8 east of north
Point of small cupola left of maindome..............oooiiientn 55 52.3 east of north
Point of second cupola left of main dome...........ocoveniionnt 55 23.8 east of north

ALASKA.

Clarno, North Arm of Moira Sound.—The station is about 2500 feet west (magnetic) from the
American Coral Marble Company’s wharf and about 1ooo feet from the mouth of a stream at the
head of Clarno Cove. It is on a ledge of white marble about 20 feet from high-water mark on the
north shore. There is a small abandoned house about 65 feet north of the station. The following
true bearing was determined:

Sharp snow-covered mountain peak between two rounded smow- ° 7
covered peaks of nearly the same altitude (mark) .............. 78 44.8 west of south

Dutch Harbor, Unalaska Island.—The station of 19oo was reoccupied. It is on the west slope of
the hill southeast of Dutch Harbor at an elevation of about 130 feet. It is on line from the azimuth
mark to the astronomic station in Unalaska, being 115 feet south of the former.

Kiska, Kiska Island —Three stations were occupied on Kiska Island. Station Astro is 23 feet
south of the astronomic station of 1go4 on the line to the azimuth mark. The station is near the
northwest end of the harbor about 15 feet from the edge of the bluff and about 4o feet above high-
water line. ‘The azimuth mark bears o’.2 east of true south.

Station Post is about five-eighths of a mile south-southwest from station Astro, 7 feet from topo-
graphic signal Post, with Post and triangulation station North Head in range. It is on the sea side of
a sand dune, grassy on top, about 100 feet wide and 325 feet long and is about 100 feet from high-
water line. The mark used was the triangulation signal North Head, which bears 84° 20’.4 east of
true north. .

Station Barrel was one of the signals used in the survey of Kiska Harbor during the summer of
1904, and was marked by a pine pole surmounted by a barrel. The station is on top of a sand dune at
the extreme northern end of Kiska Harbor, about 1 600 feet northeast af the astronomical station and
about 550 feet northeast of the shore end of the small wharf built by the U. S. S. Pefrel in 1904. The
mark used was the triangulation station Ledge, which bears 21° 07/.1 east of south.

Nut, Cordova Bay.—The station is the triangulation station on a rocky point about one mile
north of the middle of the northern entrance to Hassiah Inlet. The following true bearings were
determined:

o /’
Green, triangulation station (mark)......... ... ...l 47 09.9 west of south
Twin Mountains, left peak ......... ..ot it 70 56.1 west of south
Twin Mountains, right peak ... iiiiin, 71 06.3 west of south

Sitka Magnetic Observatory.—In the absolute building. For description of the observatory, see

Appendix 5, Report for 1902.
ARIZONA.

Yuma, Yuma Counly.—The station of 1903 being no longer available, a new station was estab-
lished on the military reservation, which is to be turned into an irrigation plant and experimental
farm. It is about 800 feet southeast of the Government office building and west of the reservoir and
water tank near the S, P. R. R. station and 132 feet northeast of an iron post which marks the
southern point of a meridian line. The station is marked by a field stone about 3 feet long, showing
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6 inches above the ground, and having a cross cut in the top to mark the exact spot. The following
true bearings were determined:

o 4
Flagpole at Indian School (mark) ..........cooiiiiiiiiiiiiinns 34 07.2 east of north
Top of roof of west building of Indian School.................... 26 o1.2 east of north
Top of water tank at reservoir ...............oooiiiiiiiiiiie 70 56.4 east of north
Highest point on Cago Muchacho Mountain ...........c...0.e 39 50.3 west of north

ARKANSAS.

Bentonville, Benlon Counly.—The station is in the grounds of the Baptist Academy, one-third of
a mile south of the town. It is northwest of the main academy building, and is 151.6 feet and 203.8
feet, respectively, from the northwest and northeast corners of the building and 167.6 feet from the
northwest corner of the president’s dwelling house. The station is marked by a limestone post 6 by 6
by 30 inches, set 28 inches in the ground and lettered U. 8. C. & G. S., 1905. The following true
bearings were determined: ' .

° 4
Baptist Church spire (mark). ... 6 31.1 west of north
Schoolhouse cupola .....ovvvvrnrieiiiiii e 44 43.4 west of north
Base of weather vane on court-house ..................co0ne. ... I 11.8 east of north

Roussellville, Pope County.—The station is on the grounds of the Russellville public school, which
stands at the corner of East Jefferson street and Pine street. The station is southwest of the building
and is 23.7 feet and 113.5 feet, respectively, from the board fences on the west and south lines of the
grounds. It is also 49 feet from an elm tree 12 inches in diameter bearing 15° west of south. No
measurements were taken to the school building, as a new building is to be put up next year. The
station is marked by a limestone post 6 by 6 by 32 inches, set almost flush with the ground and let-
tered U. S.C. & G. S., 1905. The following true bearings were determined:

o
Christian Church tower, south gable (mark) ....... e I 21.4 east of north
North gable of new frame house across the street.................. I 14.4 east of south

Vanburen, Crawford County.—The station is in Fairview Cemetery, just north of the town and
is near the center of the grounds, being near the north side of the main east and west driveway. It
is 22.9 feet from the cornerstone at the northwest corner of the southeast quarter, 17.1 feet from the
stone at the southwest corner of the northeast quarter. Itis also 10.6 feet from a small cedar tree
bearing 20° east of north, The station is marked by a limestone post 6 by 6 by 30 inches, set 29
Tuches in the ground lettered U. S. C. & G. 8., 1905. The following true bearings were determined:

. © /
Methodist Church spire (mark) ..........cviiiiiiii it 10 55.4 west of south
Top of iron post at the right hand of the arch over entrance to
cemetery ... PN 8 48.9 west of south
CALIFORNIA.

Bakersfield, Kern County.—The station is in the northeastern part of the grounds of the Bakers-
field Driving Association, abou* 2 miles north of town, north of the grand stand and west of the stables.
It is 52.5 feet from a fence to the north, 129.9 feet from a fence to the west, 172.2 feet from the north-
east corner of the grand stand, and 154.7 feet from the northwest corner of the grand stand. ' The sta-
tion is marked by a section of earthen pipe filled with cement, showing 1 inch above ground, and
lettered U. 8. C. & G. S., 1905, with a cross in the top to mark the exact spot. The following true
bearings were determined:

° 7
Public school belfry corner H and Twenty-first streets (mark).... o 23.2 east of south
Flag pole on above school. ... ..ot iieenen 0 24.9 east of south
Pole on Exchange Building .............coo0 v, I 34.8 east of south
North point of tower on Union Ice Company........covvvvuevnne. 18 35.1 east of south

East edge of wall of house to north in Oil City . .................. 24 40.5 east of north
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Banning, Riverside County.—The station is in the northwestern part of the grounds of the public
school, a little to the west of north of the schoolhouse. It is 81 feet from a road to the west, 124.5 feet
from a road to the north, and 330.5 feet northwest from the northeast corner of the school building.
The station is marked by an oak stake, 3 by 4 by 30 inches, showing about 3 inches above ground, with
a brass-headed tack in the top to mark the exact spot. The following true bearings were determined:

o /
West edge of ball on Methodist Church steeple (mark)........... 28 00.6 east of south
West edge of ball on top of school flag pole...............oovnnnn 9 08.7 east of south
Highest point of St. Jacinto Mountain.............oooneiiinenes 55 43.0 east of south
Highest point of Gray Back Mountain.............ccooeiiiinnnt, 13 56.6 east of north

Calexico, San Diego County.—The station is in the eastern part of Rockwood Park, a little to the
north of east of the Geological Survey triangulation tower and east of the railroad station, which is
about one-half mile away. It is 161.4 feet northwest of the stake marking the southeast corner of the
park and 192.8 feet a little west of south from the stake marking the northeast corner of the park.
The station is marked by an oak stake 1) by 3 inches at the top, showing about 3 inches above
ground, with a tack in the top to mark the exact spot. The following true bearings were determined:

o /
Flagstaff on triangulation tower over water tank (mark)......... 74 25.6 west of south
S. PR R.oiltank......oiiuiietiiiieeiioiiiaiiinienenans 78 20.9 west of south
Flag pole 10 WeSt ... .uviiniuei ittt 86 58.7 west of south
Flag pole near house to northwest. .......c....ooveiiniiiinnn. 41 30.7 west of north

Escondido, San Diego County.—The station is in the southeastern part of the grounds of the
Escondido High School, about one-half mile north of the town’s center and a little east of south of
the southeast corner of the school building. Itis 166.9 feet from the High School property line to
the south and 363.5 feet from the High-School property line to the west. The statian is marked by
an oak stake 4 by 4 by 24 inches, beveled; at the top to about 2} by 2% inches, and showing about 3
inches above the ground. A brass-headed tack in the center marks the exact spot. The following true
bearings were determined:

o 4
Congregational Church steeple (mark) ....oiiiiiiiiiie e 68 49.6 west of south
Seventh-Day Adventist Church steeple .............ooviiiiin. 56 27.5 west of south
Catholic Church steeple .......oiviiiievueennniiiieaneines 8 43.3 west of south
Flagstaff on Strevers & Company’s store....... ... ....coovenen 89 31.1 west of south
Flagstaff on Stevens Bros.’ store ........o...ooiiiiiiiiiietiint 78 06.6 west of north

Holtville, San Diego County.—The station is in the northern part of the town park and north of
the Hotel Alamo, which was in process of construction. It is 70.8 feet from an irrigation ditch to the
north and 78.4 feet from a road to the east. It is about 606 feet north of the curbstone of the sidewalk
on the north side of the hotel. The station is marked by a pecan wood stake 13 by 2% inches, show-
ing about 83 inches above ground, with a tack in the top to mark the exact spot. The following true
bearings were determined:

East corner of top of oil tank of Holtville and Interurban Railway ° /

T2 =3 T R R R R 50 00.6 east of south
Eastern point of roof of Alamo Hotel................. e 6 19.8 east of south
Eastern point of roof of Mr. Bowen’s house...................... 89 20.1 west of south
Stack at east head gate of reservoir............ ... Ll 41 03.0 east of south
Center of notch at top of Signal Mountain....................... 55 39.9 west of south

Imperial, San Diego County.—The station is in the northwest corner of lot No. 33, which is used
as a park and is one-half mile northwest of the town’s center. It is 68.3 feet from a property line to
the west and 80,8 feet from a property line to the north. It is marked by a rough field sandstone 5%
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by 6% by 13 inches, lettered U. 8. C. & G. S., 1905, and showing about 2 inches above ground. The
following true bearings were determined:

] /7
Christian Church steeple (mark) ......ooovviiiiiinnien 9 14.6 east of south
Top of flag pole on Imperial Land Company building. ... ......... 39 53.3 east of south
Top of Geological Survey triangulation tower..........oooiiienn 86 08.4 east of north

Southwestern ornamental point of roof of Mr. Muggleston’s house. . 50 27.4 east of south

Indio, Riverside Counly.—The description of the station of 1897 not being at hand, a new station
was established on Indian land about 700 or 8co feet a little east of south of the 8. P. Railroad station.
It is east of the schoolhouse and north of a road running east and west. It is 187.7 feet from a fence
to the south and 235.8 feet from a fence to the west and about 213 feet northeast of a plank shack used
as a jail. The station is marked by an oak stake 4 inches square on top, showing 5 inches above
ground, with a tack in the top to mark the exact spot. The following true bearings were determined:

] 4
South edge of top of water tank (mark)........ooe ceiiiiieian 58 41.2 west of north
South edge of smokestack z2milesaway. ... 58 08.6 west of north
South corner at top of school water tank..... e 69 1g9.0 west of north

Randsburg, Kern County.~—The station is in the northeastern part of the property of the Yellow
Aster Mining and Milling Company, about one-half mile southwest of the town's center., Itisona
hill overlooking the town, about 1 ooo feet north of the office of the Yellow Aster Mining and Milling

4
Company. It is 36.1 feet almost directly west of a post marked zon the eastern boundary of the Vel-
[e]
I
low Aster property, 75.6 feet northwest of a post marked z on the eastern boundary of the Yellow
o
Aster property, and about g6 feet northwest of a small wooden house. The station is marked by a
hickory post 6 by 4 by 36 inches, showing about 16 inches above ground, with a cross sawed in the top
to mark the exact spot. The following true bearings were determined:

. © /
Flagstaff on cupola of schoolhotise (mark}) ..........coooevennnne. 60 39.0 east of north
Methodist Church steeple .........ooiieeiiemnioanieeantene 41 14.5 east of north
Cross on belfry of Episcopal Church .........coieeiiiiiieee. 7 44.0 east of north
Weather vane on flagstaff of crushing mill No. 1 ........ovvennenn 22 59.9 west of south

Redlands, San Bernardino County.—The station is in the northern part of the grounds of the
Redlands High School, a little west of north of the main High School entrance, and about 1 mile south
east of the town’s center. It is 84.2 feet south of an electric-light pole, which is almost due north of
the school flag pole, 107.5 feet a little north of west of the northern basket-ball post, 334 feet north of
the northwest corner of the High School building, 85.7 feet from the south curbstone of the road to the
north, and 210.7 feet from the west curbstone of the road to the east. The station is marked by a
marble post 14% by 5 by 5 inches, buried 3 inches under ground, and lettered U. 8. C. & G. 8., 1905.
The following true bearings were determined: .

. (] I 1

Central ornamental point on roof of High School (mark) ......... 35 32.9 east of south
Cupola on stable of Eldridge Lyon ... ........c.ovvnianaerncrnes 13 11.8 east of south
West edge of ball on cupola of Lowell School..........ccvveennn 23 41.7 west of north
Cupola on Mr, Hill’s hoUSe . ... oot s 0 49.9 west of south
Monument on top of St. Bernardino Mountain ... ...........cee. 71 59,0 east of north

Sacramento, Sacramento County.—The station of 1897 being no longer suitable for magnetic obser-
vations, a new station was established within the oval inclosed by the new race track in the suburb
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called Oak Park, about 5 miles southeast of the towin. It is near the point which is to be the center of
the northern half circle of the race track, and is about 1 000 feet southeast of the County Hospital. It
is 227.7 feet from a fence to the west and 358 feet from a fence to the north. The station is marked
by a brownstone post 6 by 6 by 26 inches showing about 4 inches above ground and lettered
U.S. C. & G. 8., 1905. The following true bearings were determined:

o ’
Flagstaff on new Goldberg schoolhouse (mark) .........ooienn 9 51.9 west of south
Flagstaff on old Goldberg schoolhouse ... ...........ccoveeon 19 16.7 west of south
Flagstaff on Oak Park SChOOIHOUSE. .\ v e et eae e 73 45.7 west of south
Flagstaff on County Hospital ........cooiiiviiiinereens 26 35.4 west of north
Flag pole on Brighton schoolhouse. ... ... voveieieceenens 8y 28.3 east of north

San Bernardino, San Bernardino County.—Observations were made over the stone marking the
station of 1897. This stone is lettered U. S. with a small hole marking the center, and its top is about
4 inches in diameter. Itis located near the middle of the west half of the city park, between E and
F streets and south of Sixth street. It is about 52 feet from the fence line on F street and about 164
feet from the fence line on Sixth street, in line with the north fence of the pavilion, which is located
in the center of the park. It is 4 feet from the border of the nearest walk way through the park.
“The following true bearings were determined:

o s
West point at top of roof of 577 E street (mark).......oooiienn 88 38.3 east of north
Cross on Catholic Church ... ... i 15 45.0 east of south
North edge at base of flag pole on F Street School........ovveinn 64 20.9 west of south
North edge of ball on flagstaff on park pavilion...........c..oie. 71 09.2 east of south

San Diego, San Diego County.—The station of 1897 was reoccupied. It is at Point Loma-—about
8 miles by road from San Diego and about 1 000 feet west of the quarantine station. It is in line with
the smokestack at the wharf and the southern tower on the Coronado Hotel. The station is marked
by a redwood post 3 feet long, projecting about 1 foot above the ground; the top is 4 by 4 inches and
is lettered U. S. MAG. on its north face and 1897 on its west vertical face. This post was located
about 4 feet west of a small stub over which Assistant Putnam made observations in 18g2. The fol-
lowing true bearings were determined:

o v

Top of old light-house on Point Loma [€::7:3'9 R 1 15.0 west of south
Flag pole on south cupola of Coronado Hotel. ... ......ooonnnennn 65 09.2 east of south
Cupola on Santa Fe Railroad station. ... ... ... iiiiiiieeiieeeen 80 30.3 east of north
Smokestack on power house at San Diego .............coeveninne 80 15.9 east of north
Cupola on San Diego COUrt-HOUSE ... vvrie it aecninennnns 79 40.0 east of north
Ball on flag pole of Roseville School............. e 19 13.0 east of north

Stedman, San Bernardino County.—The station is northwest of the center of the village, about 40
feet northeast of the highest point of a small hill about 670 feet west of the railroad track. It is
almost directly west of the office of the Bagdad Chase Gold Mining Company. It is 216.5 feet north-
west of the northwest corner of the company’s house No. 22, and 268.6 feet west of the southwest cor-
ner of the shed back of the company’s house No. 24. The station is marked by a pine stake 6 by 6
by 24 inches, showing about 10 inches above the ground, with a cross sawed in the top to mark the
exact spot. The following true bearings were determined:

] I4
East edge of roof of cupola of crushing mill (mark) .............. 20 40.5 west of south
South edge of ball on village flag pole..........cooiniiiiaennn 70 49.6 east of south
North point on roof of company’soffice. ...t 87 21.4 east of north
West point on schoolhouse OOf . o ettt e 45 01.6 east of south

Temecula, Riverside County.—The station is in the eastern part of a lot owned by Hugh McCon-
ville, very near the line dividing the lot from a space left for a road. It is about 8oo feet north of the
Sante Fe Railway station and about 1 ooo feet southeast of the schoolhouse. It is 60.5 feet west
of the southwest corner of a fence surrounding a wooden house to the east, 103.7 feet a little west of
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south from the southeast corner of a fence surrounding a wooden house a little to the east of north,
and about 112% feet from a road to the south. The station is marked by a slab of coarse granite
which had been in the ground for a long period, and is 3 feet long by 134 feet wide. This stone is set
flush with the ground and is lettered U. 8. C. & G. S. 1905. A 1}4-inch hole tapering to a point at the
bottom marks the exact spot. The following true bearings were determined:

© /7
Northern point of roof of Sante Fe Railway station (mark)....... 22 09.7 west of south
Flag pole on cupola of schoolhouse. .................. ... ... ... 11 18.6 west of north
Ball at top of rod on hay and grainstore ........................ 37 26.3 east of south
Top of Sante Fe Railwayoil tank.................. ...l 65 06.4 west of south

CONNECTICUT.

Brooklyn, Windham County.—The station is on the Windham County farm, about one-half mile
northwest of the jail. It is about three-eighths of a mile north of the street, and about 100 yards from
a road passing through the farm. The station is 219.0 feet east of the pasture wall and 155.0 feet west
of the brook in same line. . This line meets the brook 141.g feet north of a stone bridge. Itisalso 194
feet south of a wall between two fields. It is on a small sand hill. The spot is marked by a marble
post 3 feet long and 6 inches square, set 11 inches below the surface of the ground and lettered
U. S. C. 8. A %-inch hole 1} inches deep in center of stone marks the exact spot. The following
true bearings were determined :

o I4
Flag pole on jail (mark)............ooiiiiiiiiiiiiiiniiinian. . 58 26.7 east of south
Congregational Church spire ............... ..o, 78 13.9 east of south
Unitarian Churchspire ...........cooiiviiin i vuee. 84 57.8 east of south

Danbury, Fairfield County.—The station is on city land in a meadow about 114 miles due east of
the central part of the city, on the east side of a large hill called Shelter Rock. It is about one-fourth
of a mile south of the east end of the city filtration beds and about one-eighth of a mile southeast of
Starr’s barn, which was used as a mark, The station is 211.9 feet from the north post of a gate and
59.5 feet south of a wire fence. The station and gate are in line with a spring in a pasture across the
road. A meridian line was established, the south stone being 292.4 feet due south of the station
and 84.8 feet from the nearest point of fence behind the road. Both stones are of granite 36 by 6 by
7 inches, with a %-inch hole 2 inches deep in the center, and are lettered U. 8. C. & G. S. The
tops of the stones are about 2 inches below the level of the ground. The following true bearings were
determined: . :

. °o 7

Gable on Starr’'s barn (mark)..........coii i 52 37.4 west of north
Water tank on private farm................ .. . .ol 37 44.6 east of south
Tipof gableonredbarn .......... ... i, 81‘ 37.5 east of south

Hartford, Hartford County.—The station of 1890 being no longer suitable for magnetic observa-
tions, a new station was selected on a piece of land belonging to the city on the South Meadows,
southeast of the town and about one-half mile from the terminus of the Huyshope avenue trolley
line. It is about 125 yards from the river and 3o feet south of a cart path, The station is marked by
a granite post 74 by 9 by g inches, its top dressed 6 inches square, and lettered U. S. C. 8. The sides
of the top are approximately north and south. A copper plug sunk in the center marks the exact
spot. At the request of the city authorities 2 meridian line was established by setting a second stone
similar to the first 236.5 feet due south of it, close to the south boundary of the city land and about
70 feet from a stone post marking the corner of the city property. ‘The following true bearings were
determined:

o 7
Center one of 5 ventilating holes in front wall of powder house (mark) 28 31.4 east of south
Flag pole of Washington street school......................... ... 89 05.6 west of south
Capitol dome. . ... ...t e e, 54 50.6 west of north
Good Shepherd Church spire.......... ... oiiiiin e, 53 25.4 west of north

South Baptist Churchspire........... ... . ..o it 5I 39.4 west of north
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Litchfield, Litchfield County.—The station is about 3 miles south of the town of Litchfield, on a
point of land projecting from the northwest shore into Bantam Lake. This pointof land is known as
the * Folly,” and is owned by Doctor Allen, a New Vork physician, The station is 72.6 feet from the
north corner of an old foundation wall and in line with this corner and a wooded point to the north
of east. It is 185 feet from the shore, in the line above mentioned, and about 18 feet above the normal
level of the lake. The station is marked by a block of granite, 2% feet long, projecting about 3 inches
above the ground. The center of this stone marks the exact spot. The following true bearings were
determined:

o 4
Catholic Church spire (mark) .......ooiniiriiiiieiienninnns 35 57.0 east of north
Congregational Church spire .........ooiiiiiiiiineeiniiinnnns 33 35.5 east of north
Court-house SPIre. . .. ..ovvreeen ittt 32 51.2 east of north
Cottage gable ... .. ... veee it 8 20.7 west of south

Middletown, Middlesex County.—The station is on the grounds of the Connecticut Hospital for
the Insane. Tt is on a hillside sloping gradually toward the Connecticut River, which is about one-
third of a mile away to the north. It is 1 mile east of the asylum building. The valley branch of the
N, Y., N. H. and H. Railroad runs along the bank of the river. The station is about 350 yards
north of the highest part of the hill, but is on the watershed, i. e., the ground slopes gently downward
to the east and west. It is marked bya granite post 3 feet long, sunk with the top 10 inches below the
level of the ground. The top is dressed 6 inches square, edges approximately north and south, and is
lettered U. S. C. S. A hole drilled in the center of the top marks the exact spot. The stone is 236
feet morth of a fence crossing the hill, and a perpendicular from the stone to the fence touches the
fence 40 feet east of the nearer post supporting a set of bars. The following true bearings were
determined:

o ’
Tower on middle hospital of Connecticut Insane Asylum (mark).. 63 14.2 west of south
Extreme western side of most westerly building of asylum........ 86 43.9 west of south
_ Catholic Church spire in Portland. .........coovvvieeieneenin. 44 52.0 west of north
Spire of church in Portland.......... coiveiiiiiiiiiaaieenn 34 39.8 west of north

New Haven, New Haven County.—The station of 18g5 on the grounds of the Yale Astronomical
Observatory was reoccupied. The cedar post bearing the screw to mark the station was found in good
condition. It is about 200 feet north of the transit house, and due north of the eyepiece of the transit
instrument. The northeast corner of foundation of squdre part of small observatory bears 35° 29/.8
east of south.

New London, New London County.—The station is on the grounds of the city almshouse, about 1
mile west of the city hall. It is in a small pasture, about 600 feet due west of water tank and 59.0 feet
from the west post of gate leading into this pasture. It is 44.6 feet from the nearest point of the north
wall and is in line with the northeast corner of the pasture fence and southeast corner of Detention
Hospital, which is about 75 yards away. The pasture is about 8o by 85 yards and is full of granite
bowlders. A second stone, marking a meridian line, was set 222.8 feet south from the station. Itis
21.7 feet from the top of a bowlder in the south wall in line with the meridian. This bowlder is 25.6
feet from the southwest corner of the pasture. The north stone is 234 feet long and 6 inches square
and has its top about 1 inch above ground. 'The south stone is 27 inches long and 6 inches square and
is set flush with the ground. Both stones are lettered U. 8. C. S. The following true bearings were
determined:

o '/
Gable on house (mark) ........oovvniieiiinnen e 13 10.2 east of south
Tip of weather vane, south end of Memorial Hospital ............. 50 14.3 east of north
Weather vane on private Darm . ........coooiiitie i o 32.4 east of north
South meridian stone .. .........oeeeeiiiiiiiiiiiiiiiiiies o 02.0 west of south

North edge top of water tOWer ........ooeetiiiierreieiiitiannins 80 14.5 east of north
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Tolland, Tolland County.—The station is in a field belonging to Mr. Frank Newcomb about one-
fourth mile due east of the Tolland Hotel. The region is known to be locally disturbed. The station
is in the third field from the street and is 91.1 feet west from the nearest point of the wall next to an
orchard and 139.9 feet north of the nearest point of the south wall. It is marked by a granite post 3
feet long and 7 inches square, the top 2 feet below the level of the ground and lettered U. S. C. S.
A Y-inch hole 1 inch deep in the center marks the exact spot. The following true bearings were
determined:

] /
Stable north of Tolland Hotel, weather vane (mark) ............. 89 42.0 west of north
Tip of weather vaneof house . ....................ciiiiiiiiennn. 14 47.8 west of south
South edge of south chimney of house....................couo.. 63 33.9 west of south
Tip of projectingrod towest ............. ...ttt 72 37.7 west of north

DELAWARE.

Wilmington, Newcastle County.—Two stations were occupied in Brandywine Park to the north-
ward of Brandywine Creek. Station No. 1 is about midway between the Washington Street bridge
and the Baltimore and Ohio Railroad bridge over the creek, being about half a mile from each. The
station will be readily found by following the asphalt path through the park from Washington street
to the end of the path. A low bluff is then in plain sight. On the summit of this bluff thereisa
small shanty, and the station is about 100 feet to the southeast of this shanty, It is marked by a hole
bored in arock. The following true bearings were determined:

[+ /
Pole on roof of high school (mark) ...........c.coiviiiiiiina.. 23 04.6 west of south
Top of post-office tower............ccvviiiiiiii i, 4 24.4 east of south
Top of court-housetower . ....... ... .. .. ... i, 13 24.4 east of south
Grace Methodist Church spire............... .. .o iuinnan. § 05.6 west of south

Station No. 2 is near to Eighteenth street, one-half mile west of Washington street, and about 8co
feet east of station No. 1. Itis in the baseball field, at the highest point of the same, about 25 feet
south of Eighteenth street. The station was not permanently marked, as it is in a locally disturbed
area, :
DISTRICT OF COLUMBIA.

Washington.—Two stations have been occupied. The principal station is the small observatory
in the yard adjoining the Coast and Geodetic Survey Office.

The second station is the one established in 1go4 in the vacant field west of the ‘“ Brown Goode
cottage and the Ontario apartment house, on the bluff overlooking the Zoological Park and south of
the present bear pit. It is about so feet south of the wire fence of the Zoological Park, about 18 feet
southwest of a tree, and about 32 feet northeast of an oak tree 20 inches in diameter. It is marked
by an oak stub. The mark used was the southeast corner of a small brick house on Cincinnati street,
and bears 18° §8’.2 west of true south. The dome of the Ontario bears 61° 02/.8 east of true south.

FLORIDA.

Key West, Monroe County.—The station of 1903 was reoccupied very nearly and marked by a
brass plug lettered U. S. C. & G. 8., set in the coral rock about 6 inches below the surface of the
ground. The station is on the grounds of the United States barracks, north of the hospital building.
It is 79.0 feet and 98.5 feet, respectively, from the brick posts on the northeast and northwest corners
of the porch of the hospital; it is also 66.3 feet from the north fence of the barracks. The following

true bearings were determined:
o v

Northwest towerof armory..... ... .. ... .. ... . ... ... I 27.3 east of south
Southeast tower of armory ...t i 3 26.4 east of south
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Miami, Dade County.—The station of 1903 was reoccupied. It is on the site of old Fort Dallas,
on grounds owned by Mr, Tuttle and leased by the Seminole Club. It is 32.2 feet north of a poinciana
tree, 71.8 feet southeast of the flag pole and 24.5 feet from an hibiscus north of west. The station is
marked by a limestone post, 18 by 7 by 7 inches, set level with the ground and lettered on top
U.S. C. & G. S., 1903. The following true bearings were determined in 1903:

o /
"Presbyterian Church spire (mark). ... 20 35.0 east of north
North edge of city water tOWer.. .........oooiiieieniiineens 88 31.9 west of north
Southeast corner of Royal Palm Hotel.............ooovneiiinnnnn 68 20.7 east of north

GEORGIA.

Atlanta, Fulton County.—The station of 1896 in the southwest corner of Grant Park was reoccu-
pied. Itis 16.4 feet from a sweet-gum tree to the north, 48.5 feet from the nearest side of a double
sweet-gum tree to the southeast, and 27.5 feet from the middle of the road to the south. The station
is marked by a white limestone post 30 by 8 by 6 inches, set flush with the ground and lettered on top
U.S.C. & G. S., 1905. The following true bearings were determined:

N o 7
Northeast corner of a barn (mark) ........ ... 28 22.4 west of north
Blazed mark 3 inches square on an oak tree, 10 feet from the .
BTOUNA ...\ttt 8 13.5 west of north
Blazed mark 3 inches square ori a magnolia tree, § feet from the
ErOUN . . oottt e e e 1 36.3 east of north

Athens, Clarke County.—The station is in the extreme southeast part of the town, in the center
of a driveway in the southeastern part of the cemetery. ‘It is on the south side of the Oconee River
and on the south side of a triangular lot which is about 175 yards from the river. Itis 82.3 feet, 57.4
feet, and 82.0 feet from the nearest corner of the monuments of Mary S. Carithers, Dr. Frank Jackson,
and O. C. Gibson, respectively. It is marked by a marble post 8 by 8 by 20 inches, set with its top
3 inches below the surface and lettered U. S. C. & G. S., 1905. The following true bearings were
determined: )

o ’
Right edge of right chimney on Mrs. Compton’s house (mark) .... 87 58.4 west of north
Right edge of right chimney on a second house ...........coovenn 40 27.3 east of north
Right edge of right chimney on a2 third house.,............coovvn 72 05.3 east of south

Augusta, Rickmond County.—The station of 1goo was reoccupied within an inch. It isin May
Park, at the eastern end of the city, near the middle of the west side of the park. It is 26.0 feet, 49.1
feet, 79.1 feet, 17.8 feet, and 49.1 feet, respectively, from a walk west, the fence west, a magnolia tree
northeast, a walk east, and a magnolia tree south. The station is marked by a Bedford limestone post
7 by 7 by 36 inches and set flush with the ground and lettered U. 8. C. & G. S., 1905. The following
true bearings were determined:

o 4
Thankful Baptist Church spire (mark)..........cooovvineninnn... 61 03.0 east of north
Porch post on west side of door at 322 Calhoun street ............. 22 07.4 east of south

Bainbridge, Decatur County—The station is in the northeastern part of the city, in what is
called the Fair Grounds, the property of Mr. George Griffin, It is south of the race track and north-
east of the baseball diamond, in what would be the territory between the center and right fielders. It
is about 85.3 feet from the outside edge of the race track, 285.4 feet from a blazed pine tree to the
northwest, and 132.5 feet from a large oak tree to the southeast. The station is marked by a red cedar
post 6 by 6 by 43 inches, set flush with the ground and having the letters U. S. burned in the top on
either side of a half-inch hole. The following true bearings were determined :

\ o ’7
Right edge of mill smokestack (mark) ... 3 58.7 east of south
A large pinetree........... e e 66 20.9 west of north
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Baxley, Appling County.—The station is in the northeastern part of the town in the large vacant
ot just southwest from the school lot, where a fine public schoolhouse is soon to be erected. The
station is in the east corner of the lot, 27.9 feet from the center of Barnes street and 39.4 feet from the
center of Thomas street. The station is marked by a marble slab 2 by 10 by 20 inches, set with its top
8 inches below the surface of the ground. The following true bearings were determined:

N o /’

County jail spire (mark)........ccoviviiiiiiiiiiian i 47 33.7 east of south
Old schoolhouse SPire. . .....ovvviveiniuiiiniaiianeineeeannns 11 45.5 east of south
Baptist Church spire........ ..ot 57 25.3 east of south

Blueridge, Fannin County.—The station is in the northwestern part of the town in the street
which runs north of the public school. It is 131.2 feet north of the northwest corner of the school-
house, 45.3 feet from the schoolhouse fence, and 88.6 feet from the fence at the west end of the street.
The station is marked by a marble post 8 by 8 by 20 inches, set with its top 1 inch above ground and
lettered U. S. C. & G. S., 1905. The following true bearings were determined:

-] /
Baptist Church spire (mark) ............. i 54 19.7 east of south
Southwest corner of Blueridge Furniture Company building....... 41 25.9 east of south
Left edge of east chimney of Mr. Owensbee’s house............... 46 49.2 west of south

Buenavista, Marion County.—The station is on the public school grounds in the northern part
of the town. It is about 118 feet north of the schoolhouse, 65.6 feet from the west fence, and 2 feet
to the eastward of the prolongation of the east edge of the building. The station is marked by a
hard-wood post 5 by 10 by 30 inches, projecting about 1 inch above ground and having a half-inch
hole in the center. The following true bearings were determined:

[} Vé
Pinnacle on city water tank (mark) .......... s 4 04.2 east of south
Baptist Church spire .......... ... 23 22.2 east of south
Methodist Church spire ...... ..o viiiriiiiii i inenn, 38 45.8 east of south

Carrollton, Carroll County.—The station is in the public park about one-third of a mile northwest
of the town square. It is about 65 feet from the road which runs north of the park and about 200 feet
from the road which runs east of the park. It is also 36.4 feet from a blazed oak tree to the north-
east and 79.4 feet from a large tree to the southeast. The station is marked by a limestone post, 5
by 6 by 30 inches, projecting about 5 inches above ground and lettered U. 8. C. & G. S., 1905. The
following true bearings were determined:

° 4
McPherson’s house spire (mark) ............... i 69 15.7 east of north
Blaze on pinetree...................... AP 88 47.2 east of south
Blaze 0N 08K 1€ .. oottt it ierieen i itetaeensaranacnnoaonsns 61 08.5 east of south

Clarkesville, Habersham County.—The station is in the eastern part of the town in a little-used
street running east of Mr. Henry Asbury’s house. It is 8.2 feet from the fence on the east side of the
street, 27.9 feet from the fence on the west side, and 83.7 feet north of the prolongation of the north
end of Mr. Asbury’s house. The station is marked by a sandstone post 6 by 8 by 24 inches, projecting
I inch above ground and lettered U. S. The following true bearings were determined:

o 4
Court-house spire (mark).........ooiieiiiiiiiiiieiiiiianenens 53 14.2 west of south
Church Spire. ... .oviiriin it 35 07.3 west of south
Left edge of south chimney on Hotel “‘Inn” ................o0v 4 30.8 west of south

Douglas,Coffee County.—The station is.on the school grounds south of the large brick school-
house. It is 166.0 feet from the southeast corner of the building, in line with the east face of the build-
ing. It is alsc 169.0 feet from the wooden school building to the northeast. The station is marked
by a 4-inch terra-cotta drainpipe, 2 feet long, set with its top 6 inches below the surface. The top is
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plugged with a piece of hard wood, in which were burned the letters U.S. The following true bearings
were determined:

o /
Court-house spire {(mMAark)........ooceeiiiiaiiiiiiiaiiiaaee 46 30.2 west of north
SChoOTHOUSE SPITE. .t .ovvvvirie ettt ae et eiar e 5 45.5 west of north
Episcopal Church spire.....ooooveiiiinenienrinrrrene e 66 02.5 east of north
Tanner Hotel, southwest pole . ............ e 67 21.4 west of north

Dublin, Lauvens County.—The station is in the northwestern part of town, just north of the old
Methodist Church, in a lot belonging to Captain Smith. It is 42.0 feet from the cemetery fence on
the north, 93.5 feet from the center of the road on the east, and 117.8 feet from the projection at the
northeast corner of the church. The station is marked by a marble post 6 by 6 by 25 inches set with
the top 4 inches below the surface and lettered U. S. on top. The following true bearings were
determined:

o 4
Court-house spire (mark). .. ....oov it 80 53.1 east of south
Presbyterian Church spire...........ooieein tovrrinnceneneener 60 06.2 east of north
Spire on Banking Company building. .....coooiveviiiin caees 77 36.1 east of south

Dupont, Clinch County.—The old station could not be found, so a new one was established three
or four hundred yards northeast of the railroad station. Itis about 72 feet north of the Methodist
Church, in line with the east side of the church, and about 57 feet from the center of the road which
runs east of the church, The station is marked by a live-oak post 4 by 7 by 25 inches, set flush with
the ground and having the letters U. S. dimly burnt on the top. The following true bearings were
determined:

-] /
Railroad water tank (mark) ..... ... .o R 24 26.2 west of south
Schoolhouse-Baptist Church, top of spire.........oovovvreeennns 9 27.1 east of north
South side of south chimney on hotel ..........c.oveieevnieennns 46 36.7 east of south
South side of sonth chimney on A. J. Gibbs's house.............. 83 37.0 west of north

Elberton, Elbert County.—The station is west of the court-house, in the public school grounds.
It is about 279 feet southwest of the schoolhouse, 85 feet from the fence which extends south from
the southwest corner of the schoolhouse, and 33 feet from the south fence of the grounds. The station
is marked by a granite post 4 by 9 by 24 inches, set flush with the ground and lettered U. S. on its
sloping top. The following true bearings were determined:

o /
Baptist Church pinnacle (IMATKY) v 67 57.8 east of south
Court-house dOMIE .. ..ewvonivrnrenne e e 63 46.9 east of south
Methodist Church Spire . ... .ceveiiiraneiinnurrraeeens -55 I1.1 east of south
Presbyterian Church pinnacle .....oooniiiiiineeeeees 28 11.5 east of south

Gainesville, Hall County.—The station is in the cemetery on West Broad street, in the western
portion of the town. Entering the gate nearest town the station may be reached by going about 500
feet to the north and then turning into a cross drive to the east. ‘The station is about 102 feet from the
center of the north and south road, 70.5 feet from the nearest corner of Dr. L. T: Looper’s monument,
and 59.7 feet from the east fence. The station is marked by a marble post 8 by 8 by 24 inches, set
with its top 1 inch below the surface and lettered U. S. C. & G. S., 1905. The following true bearings
were determined:

© ’
Court-house spire (mark) ...... e e s 45 29.8 east of north
Baptist Church spire .....0cooviieeierr i 45 57.2 east of north
Hobbs Chapei spire ...... «.oooeveraiir e 78 40.6 east of south
Presbyterian Church spire .........coooeirereeviiianrneenees 36 18.1 east of north

Gibson, Glascock County.—The station is in the public school grounds, about one-fourth of a mile
northwest of the court-house. It is 106 feet from the street to the west, 4o feet from the fence to the

56—o05——10
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east, and 89.5 feet and 70.5 feet, respectively, from the southwest and southeast corners of the school
building. It is marked by a Bedford limestone post 7 by 7 by 36 inches, set flush with the ground
and lettered U.S. C. & G. S., 1905. The Baptist Church spire was used as a mark, and bears 41° 447.6
west of true south.

FHawkinspille, Pulaski County.—The station is in the public school grounds in the southwestern
portion of the town, Itis 87.3 feet from the southeast corner of the fence which surrounds the small
lot south of the schoolhouse and in line with the south fence. It is also 63.3 feet from a large tree to
the northeast, 121.4 feet from the street to the east, and about 150 feet from the southeast corner of the
schoolhouse. The station is marked by a granite post 7 by 9 by 25 inches, set flush with the ground
and lettered U. S. on top. The following true bearings were determined:

° 7 )
Court-house cupola (mark).........oovieeieiiiniiriarenneeeeee: 35 53.2 east of north
Baptist Church spire ..........oooveeiiiiiiiine e 1 12.8 east of north
J. L. Huggins’s house, main SPITE. it 82 35.2 east of north

Jackson, Butls County.—The station is in the cemetery in the southwestern part of the city. It
is in the southwestern part of the cemetery, about 98 feet from the south fence and 102 feet from the
west fence. It is go.6 feet from the northeast corner of the Webb monument and 121.9 feet from the
southeast cornér of the Harris monument. The station is marked by a rectangular stone 6 by 8 by 20
inches, set flush with the ground and lettered U. S. C. & G. S., 1g05. The following true bearings
were determined:

o /
Court-house spire (mark) ........cocieereeeanens e 49 10.6 east of north
Baptist Church Spire ... .....vouiieeirnnrunrreer e 65 24.3 east of north
Methodist Church spire ... .....oovvrii e 66 04.2 east of north

Jesup, Wayne County.—The old station being no longer available, a new station was established
in the public school grounds in the southeastern part of the town. It is east of the schoolhouse in
prolongation of the south side of the building, 143.1 feet from the southeast corner and 150.8 feet
from the northeast corner. The station is marked by a Georgia marble post 6 by 6 by 24 inches, set
with its top 6 inches below the surface and having a cross dimly cut in the top. The following true
bearings were determined:

o /
Court-house spire (MArk)..........oovevierecniarnarerrienns 35 14.5 west of north
Methodist Church Spire........cocovioninii e e 50 49.1 west of north
Railroad water tank ... ... ove e 44 26.4 west of north
Mr. Letter’s house Cupola. ......ooovuinnionanreieanrenureeneens 60 55.8 west of north

Lagrange, Troup County.—The station is in the southeastern part of the cemetery in the north-
eastern part of the city. It is 66.3 feet from the east fence of the cemetery and 56.8 feet from the
south fence, 153.2 feet from the nearest corner of the Dillard monument, and 76.4 feet from a blazed
maple tree just outside of the cemetery. The station is marked by a limestone post 5 by 6 by 30
inches, projecting about 1 inch above ground and lettered U. S. The following true bearings were
determined:

o I
Court-house dome (mark) ... ... cocorvnmiiiriraiinr s 30 18,7 west of south
ChUrch SPITe. . .« o onvv ettt 40 28.7 west of south
Cemetery Pinnacle . ... .....ooiori i 61 40.1 west of south

Louisville, Jeflerson County.—The station is in the grounds of the academy or high school, about
one-half mile north of the court-house. It is on the boys' side of the lot, about g feet from the street.
1t is 146.0 feet and 166.7 feet, regpectively, from the south and north corners of the academy building,
and 104.6 feet from thesouthwest corner of the new kindergarten building. It is marked by a Bed-
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ford limestone post 7 by 7 by 36 inches, set flush with the ground and lettered U. S. C. & G. S., 1905.
The following true bearings were determined:

o /
W. L. Phillips’s windmill (mark) ..........cooiiiiiiiniines 61 40.0 east of north
J. C. Little's windmill ... ....oooiiii i 41 28.9 east of north
Standpipe of watertank ........ . ol 6 19.1 east of south
Baptist Church spire . .......ooveiini i 30 18.3 east of south
M. E. Church spire .. ......ivenreerreriiiiienareteiene: 38 39.2 east of south

Observations were ‘also made at a point 41.2 feet from the principal station in line to Phillips’s
windmill, (A). '

Macon, Bibb County.—The station of 1900 being no longer available, a new station was estab-
lished on the east side of the mile race track in Central City Park. It is 26.2 feet east of the
track, 117.1 feet south of the grand stand, 196.8 feet south (measured along the track) of the starting
point of the mile, and 213.2 feet west of a blazed tree. The station’ is marked by a marble post g by
g by 24 inches, projecting 1 inch above ground and lettered U. 8. C. & G. S., 1905. The following
true bearings were determined:

-] /
Smith Art Hall, flagpole at south entrance (mark)............... 71 o1.2 west of north
Center dome of Massee Hall ... ......co.ooiiiiiiiiiiiinans 59 21.3 west of north
Pole on tnain stable at race track ....... .. oot 83 45.6 west of north
Left edge of top of tall smokestack............coooivniiiniiinnn. 65 11.4 west of south

Madison, Morgan County.—The station is in the eastern part of the town on the highest summit
of the premises of Mr. L. B. Chambers. The station is between his house and a small cemetery, 177
feet from the house, and g2 feet from the brick wall enclosing the cemetery. The station is marked
by a piece of marble 12 by 18 by 22 inches, set flush with the ground and lettered U. S. on top. The
following true bearings were determined:

] /
Academy spire (mark) ... ...t 57 31.3 west of south
Baptist Church Spire ..ot 62 47.4 west of south
O1d court-house SPIre. .. ..vonveueein it 73 06.4 west of south
City BRIl SPIFE ... o oot e 76 48.0 west of south

Mount Vernon, Montgomery County.—The station is in the northeast corner of the court-house
square, between the court-house and the jail. Itis 68.2 feet from the center'of the street to the north,
about 43 feet from the center of the street to the east, and 99.7 feet from the northeast corner of the
court-house, ‘The station is marked by two sandstones placed one above the other, the lower one
being 18 inches below the surface and the upper one 8 inches below. A cross was cut in the upper
surface of each. The following true bearings were determined:

o 4
Baptist Church spire (mark). ..o 7 13.6 west of north
Methodist Church spire. ... ..ot iane,s 78 11.0 west of south

Reidsville, Tattnall County.~—The station is in the public square on the west side of the court-
house. It is 123.4 feet from the northwest corner of the court-house, 128.9g feet from the southwest
corner, ¢8.4 feet from the north end of the lowest step and 5.9 feet north of the east and west line
through the center of the court-house. It is marked by a granite post 4 by 10 by 48 inches, set flush
with the ground. The following true bearings were determined:

-] 4
Methodist Church spire (mark) .......oooeeiniiiiniiiiines 13 57.4 west of south
Southwest corner of bank building ............cooiiiiiiin 74 36.3 east of south
1eft side of chimney on Folsom house ...........c.ocovviiinnnes 73 04.9 east of south

Sandersville, Washington County.—The station is on the schoolhouse grounds about a quarter of
a mile southeast of the court-house. It is in the northwest corner of the grounds, in line with the
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westernmost wall of the school building. It is 117.8 feet, 58.5 feet, 49.5 feet, and 69.2 feet respectively
from the northwest corner of the schoolhouse, the northeast corner of the music rooms, the north
fence, and the west fence. The station is marked by a drill hole in a limestone post 7 by 7 by 36
inches, set flush with the ground and lettered U. S. C. & G. S., 1g05. The following true bearings
were determined:

o e
Baptist Church spire (AT ). e 70t 04.2 west of south
CoUrt-HOUSE SPITE . « . v veeen vt te et 60 21.9 west of north
Cohen’s windmill . . .....ovuirniir e 19 13.5 west of north

Swainsboro, Emanuel County.—The station is in the grounds of the new schoolhouse, about half a
mile west of the court-house. It is about 170 feet from the fence to the northwest and g5 feet from the
southwest line of the school property. It is also 185.7 feet, 139.6 feet, and 167.3 feet respectively from
the north corner of the front portion of the school building, the west corner of the main portion, and
the west corner of the small extension at the rear. The station is marked by a Bedford limestone post
7 by 7 by 36 inches, set flush with the ground and lettered U. 8. C. & G. S., 1905. The following
true bearings were determined:

o ’
Court-house dome (mark)........ P 80 55.5 east of north
M. E.Churchspire. ......ooeeoiiiiiiiiiinnenes e 52 06.7 east of north
Baptist Church spire . .......oocorenninn i 83 32.3 east of south

Observations were also made at a second station, (A), 47.9 feet south-southwest of the first.

Sylvania, Screven County.—The station is on the academy grounds about one-fourth mile south-
west of the court-house. It is go.7 feet north of the northeast corner of the foundation of the academy
building, 128.7 feet from the northwest corner, 24.9 feet northwest from a small tree 2 inches in
diameter, and 23.3 feet southwest from another small tree 2 inches in diameter. The station is
marked by a half-inch drill hole in the center of a stone 7 by 7 by 36 inches, set flush with the ground
and lettered U. S. C. & G. S., 1905. The following true bearings were determined:

o /’
M. E. Church spire (mark)......oovoieiireeiinarnnrreers 9 29.3 east of north
Mr. Hilton’s windmill ... ... ooiiiiiieeiieeee 2 02.8 west of north
TWALEr LANMK v v evee o evenean e e et 28 35.8 east of north
Main spire on COUrt-NOUSe. . ... ..ovutiveenranrer e 40 37.6 east of north
Baptist CHurch Spire..........oooenesuannenreerre e 83 16.8 east of north
House gable ... . ooooiu et 30 36.4 west of south

Observations were also made at a point, (A), 39.8 feet from the station in line to the M. E. Church
spire.
¥ Thomaston, Upson County.—The station is in the southwest corner of the public school grounds,
one block east and two blocks south from the court-house. There are four large oak trees to the east
and southeast from the station. The nearest one was blazed and is 121.4 feet distant. The station is
215.2 feet from the southwest corner of the schoolhouse and about 52 feet from the center of the road
west of the school-house. It is marked by a marble post 8 by 10 by 20 inches, projecting 1 inch
above ground and lettered U. S. C. & G. S., 1905. The following true bearings were determined:

] /
Court-house spire (mark). ... ..ooooiviiieniiinrarreerresees 28 37.1 west of north
Methodist Church SPIre ... ...oeeviiiiirnenernrnaeanrmeeeese 18 33.4 west of north
Mrs. Mathews’s house, mairll CUPOlA .. e so 04.8 west of north

Valdosta, Lowndes County.—The station of 1go3 was reoccupied. It is in the main division of
the Valdosta Cemetery, 60.3 feet from the south fence, 12 feet south of an old pine stump, and 58.1
feet east of the nearest occupied lot of the cemetery. The station is marked by a marble post 31 by 6
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by 6 inches, sunk 2 inches below the ground and lettered on top U. S. C. & G. 8., 1903. The follow-
ing true bearings were determined in rgo3;

o /
Tower on Dr. J. C. Wilson’s residence (mark) .....oooiviiia, 62 44.2 east of south
South edge of the largest chimney on Mrs. Kneller’s residence. ... 88 00.4 east of south
East edge of east chimney of Mr. Byrd Belote’s residence......... 26 47.6 west of south

Washington, Wilkes Countly.—The station is in the cemetery in the southwestern part of the
town. It is in the east and west road which crosses the entrance road about 675 feet from the gate at
the northeast entrance, and about 165 feet from this entrance road. It is 57.7 feet from the fence on
the east, 18.4 feet from the lot on the south, and 22.0 feet from the lot on the north. The station is
marked by a red sandstone post 8 by 12 by 30 inches, set flush with the ground and lettered U. 8.
The following true bearings were determined:

[+] 4
St. Joseph’s Academy, boys’ dormitory spire (mark) ............. 22 30.0 east of north
St. Joseph's Academy, girls’ dormitory spire..................... 29 14.7 east of north
Catholic Church spire ... ............... ..o, e 27 33.3 east of north
Methodist Church spire ...ttt 68 27.0 west of north

Waycross, Ware County.—The station of 1887 could not be found, and a new station was estab-
lished in the north end of town in the north corner of the cemetery. It is in a walk about 87 feet
from the northwest fence and about 94 feet from the northeast fence. It is about 234 feet southwest
of the south point at the intersection of two walks, The station is marked by a marble headstone 2 feet
long with a triangular cross section about 7 by 7 by 10 inches, set with the top about 6 inches below

the surface of the ground. The following true bearings were determined:
. o 4

Court-house spire (mark).... ....ooover coiiii i, 2 05.5 west of south
Left side of base of high chimney on Mr. Gasset’s house ......... 52 30.4 west of south
Left side of left-hand chimney on Mr. O’'Haggen'’s house. ........ 54 47.9 west of south

Waynesboro, Burke County.—The station is on the academy grounds, about half a mile northwest
of the court-house. It is southeast of the academy building, 84.2 feet from the southeast corner and
127.2 from the northieast corner. It is nearly midway between the second and third trees of the third
north and south row (counting from the street). The station is marked by a stone post 7 by 7 by 36
inches, set flush with the ground and lettered U. S. C. & G. S., 1905. The following true bearings
were determined:

. o ’
Court-house spire (mark).........oooviiiiiii i i 50 02.4 east of south
Methodist Church spire ......... ..o il 77 38.8 east of south
" Presbyterian Church spire........... ... . .o i 83 09.2 east of north
New Baptist Churchspire ...t 13 17.4 east of north
Negro Church spire.......oooovei i 17 05.8 west of north

HAWAII.

Honolulu Magunetic Observatory, Oaku Island.—The observatory is about 124 miles west of Hono-
lulu and about three-fourthis of a mile south of the station Sisal on the Oahu Railway. The observa-
tory is described in Appendix 5, Report for 1902.

Pun Olai, Maui Island.—The station is on the west coast of the island, on the flat near the beach
just south of thetriangulation station Puu Olai. Tt is also 188 feet nearly north of signal Mid. Itis
marked by a 4 by 4 inch wooden post, set 3 feet in the ground, projecting about 4 inches above the
surface. The following true bearings were determined:

o /
Pointed peak beyond the rolling hills northeast of La Perouse Bay
(Mark) . e e 78 42.4 east of south
Mid signal ... ... e 1 28.1 east of south
Bigsignal. ... ... ... .. i e 68 28.1 west of north

Puu Olai triangulation station................ it 26 04.8 west of north
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Arco, Blatne Couniy.—The station is in the northwest corner of the grounds surrounding the
public school, about 1 8oo feet west of the railroad station. It is 14.6 feet southeast of the stake mark-
ing the northwest corner of the public school grounds, 215.8 feet northwest of the northwest corner of
the school building, and about 42 feet from a road to the north, running east and west from the town’s
center. The station is marked by an elm post 4 by 3 inches on top and about 4 by 4 inches at the
center and 30 inches long, showing about 5 inches above ground. A cross sawed in the top marks the
exact spot. The following true bearings were determined:

. o I
South edge at top of railroad water tank (mark) ................. 31 57.1 east of north
North corner at top of roof of church......................... ... 73 25.2 east of north
Rodonthesouthendof a barn................................. 42 59.0 east of south

Blackfoot, Bingham County.—The station is on the grounds of the State insane asylum, in the
northwest corner of the field just south of the grounds immediately surrounding the main asylum
building. It is a short distance beyond the first fence south of the asylum office, between an irrigation
ditch and afence to the west, along a road running north and south. It is 77 feet from a fence to
the north, 57.8 feet from a fence to the west, and about g feet west of the western bank of an irrigation
ditch running north and south. It is marked by a glazed earthen pipe 6 by 24 inches, set flush with
the ground and partly filled with cement and lettered U. S. C. & G. S., 1905. The following true
bearings were determined.

o 4
Methodist Church steeple (mark) ...........cooiiii v 81 32.1 west of north
Publicschool belfry ... ... . i 70 ©00.2 west of north
Baptist Church cupola............ ..o 62 24.7 west of north
Flag pole on court-house cupola........... ...t 72 22.9 west of north

Dubois, Fremont County.—The station is on Government land near the northeast corner of a
fenced section of land which contains in its northern part a cemetery. The station is about a mile and
a quarter east of the Oregon Short Line Railroad station. It is g4.2 feet east of the east fence, meas-’
ured in line with the eastern point on the roof of a house, almgst directly west from the magnetic sta-
tion and in line with the center of the cemetery, and 120 feet southeast of the northeast corner of the
fence. It is marked by an oak post 3 by 3 by 36 inches, showing about 1 foot above ground and havmg
a cross sawed in the top. The following true bearings were determined:

o /7
Schoolhouse belfry (mark) ...........ooooiiiiiiiiii i, ' 56 15.0 west of north
Tip of railroad water tank ..........oooiiiiiiiiiiiii i 49 34.0 west of north
North edge of railroad pumping station ...................... ... 46 15.3 west of north
Base of flagstaffonastore.................. ...l 53 34.7 west of north

Malad Cily, Oneida County.—The station is in the northeast corner of the public school grounds,
about a mile and a half north of the town’s center. Itis 126.7 feet from the fence to the east, 117 feet
from the fence to the north, and 379 feet from the northern corner of the school building. It is
marked by an oak post 5 by 6 by 30 inches, showing 2 inches above ground, with a cross sawed in the
top. The following true bearings were determined:

° /
Tip of highest cupola on the tabernacle (mark) ......... P 58 48.5 west of south
Top of flagstaff in front of schoolhouse ...................... .... 2 23.7 east of south
Southwest edge of public schoolhouse ...............cooieeeenenn 5 44.5 east of south

Minidoka, Lincoln County.—The station is on Government land, about half a mile south of the
town’s center. It is 15.9 feet south of the southern town section line and 229.4 feet a little south
of east from the lava stone marking the southwest section of the town section. It is marked by a
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cedar post of irregular cross section about 6 by 4 by 48 inches, showing about 1 14 feet above ground
and having a cross sawed in the top. The following true bearings were determined:

o 4
Schoolhouse belfry (mark). ... ..oooiiriirerar e 7 ol.9 east of north
Western edge of top of railroad water tank ... ..o e o 52.4 east of north
East gable of pumping station . ..........oeveiirrrianreenee 4 11.6 east of north

Pocatello, Bannock County.—The station is in the southern corner of the grounds of the Idaho
State Academy, about 1} miles east of the town’s center. It is 72.7 feet from the fence to the south-
east along Terry street and 62.3 feet from the fence to the southwest along Sixth avenue. It is
marked by a lava post 8 by 8 by 30 inches, showing about 1 inch above ground and having a cross in
the top to mark the exact spot. The following true bearings were determined:

] 4
Episcopal Church steeple, cross (mark). ... ... oiiveiiiaeen 83 59.3 west of north
Catholic Church steeple .....ovuiiiiiieaenines eerrmrnreees 85 40.4 west of north
Presbyterian Church steeple . ... . 53 57.9 west of north
CoUrt-house CUPOlA. . ..o vuee et 45 42.9 west of north

Shkoshone, Lincoln County.—Observations were made over a lava block about 10 inches square on
top and showing about 8 inches above ground. This stone is set firmly in a slanting position and
marks the southeast corner of the township section. It is placed where a dry irrigation ditch running
along the eastern side of the township, turns and runs along the southern side, about half a mile from
the town’s center. The land to the east belongs to the Oregon Short Line Railroad Company. The
following true bearings were determined:

o /7
Northwest corner of most easterly of railroad shops (mark) ....... 79 06.8 east of north
Northwestern point at top of large brick smokestack........... ... 79 08.6 east of north
Southern gable of roof of middle railroad shop........oevvvevnnens 73 24.9 east of north |
Northwestern point at top of smokestack. .......ooovrrereneerees 63 31.1 east of north
Highest point on mountain Tange.........ovt et riananaanees 13 37.0 east of north

Soda Springs, Bannock County. __The station is in the southeast corner of the town square, about
800 feet south of the water tank of the Oregon Short Line Railroad. Itis 183 feet from the fence on
the east side of the road to the east and 80.4 feet northwest of a post which is at the southeast corner
of the town square, the corner from which the town survey was started. The station is marked
by an oak stake 2% by 5 by 28 inches, showing about 5 inches above ground and having a cross
sawed in the top. The following true bearings were determined:

o s

Tip of railroad oil tank (MArk) ....oeeeoiiii o 13.2 west of north
West edge of flagstaff on schoolhouse belfry ....... e 5 00.5 west of north
Flagstaff on southwest corner of Idan Ha Hotel...........o.vvnn 24 14.9 west of north
Point at east end of roof of railroad station .........cooveeeeenen. 8 53.1 west of north

ILLINOIS.

Bloomington, McLean County.—The station of 1891 was reoccupied. Itisin the northwest corner
of the grounds of the Illinois State Normal School, 60.3 feet and 141. 6 feet from the north and west
fences, respectively. The station is marked by a limestone post, 4 by 8 inches, projecting 6 inches
above ground. The letters U. S. have been partly defaced. The following true bearings were
determined:

° /
Rod on cupola of main university building (mark)..........oooetn 51 23.7 east of south
Northeast corner of main building just above stone foundation. . ... 62 17.2 east of south

Flagstaff on gymnasiuim ... .ooviveeeiiaiiinnreeeniiieee 19 33.7 east of south
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Freeport, Stephenson County.—The station is in Taylor’s Park, one-half mile east of the town,
owned by Mr. J. B. Taylor. It is 126.1 feet from a line of ash trees on the east side (inside) of the
race course, measured from a point 288 paces north of the starting wire and 112 paces south of a large
culvert under the course. ‘The station is marked by a Bedford stone post, 6 by 6 by 30 inches, sunk
293 inches in the ground and lettered U. S. C. & G. 5., 1905. The following true bearings were
determined:

o ’
Staff on dome of court-house (mark) ... 56 23.5 west of south
Spire of First Presbyterian Church . ..o 56 08.7 west of south
Spire of St. Joseph Catholic Church............ovovniiniiinne 42 36.7 west of south
Cupola on pavilion in park ........coooiiiiiiiniie 7 28.6 east of south

Havana, Mason County.—The station is in Laurel Hill Cemetery, 2 miles east of the town of
Havana. It is in the intersection of the first alley south of the main east-and-west driveway with
the second alley west of the main north-and-south driveway. It is 63.0 feet, 22.4 feet, and 76.4 feet,
respectively, from the northwest corner of the base of the Schulte monument, the northeast corner of
the Caldwell monument, and the southwest corner of the Teneyck monument. The station is marked
by a limestone post 6 by 10 by 30 inches, set 29 inches in the ground and lettered U. 8. C. & G. 8.,
1go5. The following true bearings were determined: .

o 4
Ball on cupola of public school (mark) ........oooiiiiineiiint 76 18.3 west of north
Spire on Lutheran Church ... ..ot 73 §5.6 west of north

Hilisboro, Monigomery County.—The station is on the grounds of the Hillsboro High School,
about three-quarters of a mile southwest of the court-house. It is southwest of the school building,
and 374.0 feet and 380.3 feet, respectively, from the northwest and southeast corners of the building.
It is also 51.7 feet and 45.6 feet from two large oak trees bearing, respectively, 40° east of north and
5° west of north. The station is marked by a sandstone post 5 by 7 by 30 inches, lettered U. S. C. &
G. S., 1905, and set 31 inches in the ground. The following true bearings were determined:

o 4
Baptist Church spire (mark) ... 26 18.0 east of north
Base of flagstaff on county court-house .............c.ccooviienn. 25 47.6 east of north

Knoxville, Knox Counly.—The station is on the grounds of the St. Mary’s School, in an inclosed
park south of the buildings. Tt is 117.1 feet from the north fence of the park and 189.4 feet from the
east fence. It is also 43.9 feet from a walnut tree 8 inches in diameter, bearing about 75° west of
porth. ‘The station is marked by a Bedford limestone post 6 by 6 by 30 inches, set 29)4 inches in the
ground, and lettered U. S. C. & G. S., 1905. The following true bearings were determined:

. o 7
Point of tower on Presbyterian Church (mark).......covovieennnn 20 23.9 west of south
Apex of roof of Presbyterian Church ...oovii it 21 19.1 west of south
Ball on cupola of high school .. ........ i 1 41.6 east of south

Princeton, Buvean County.—The station is on the grounds of the Princeton High School, 79.4 feet
from a line of trees along the north side of the grounds and 135.0 feet from a similar line on the
west side. It is marked by a Bedford limestone post 6 by 6 by 30 inches, lettered U. 8. C. & G. S.,
1905, and sunk 293 inches in the ground. The following true bearings were determined:

o
Northeast corner of High School building (mark) ................ 27 48.4 east of south
Middle of north gable of house on Thompson estate, south of the
school building. ... cvvet i ... 3 43.2 east of south
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Clavemore, Resevvation No. g.—The station is in the western part of the grounds surrounding the
public school, which is northeast of the town’s center. It is west of the schoolhouse and southwest of
a small wooden church about 250 feet north of the schoolhouse. It is 56.9 feet from a fence to the
south, ¢8.5 feet from the northwest corner of most western of two additional wooden schoolhouses, 190
feet west of the northwest corner of the main brick schoolhouse, and about 114 feet from a road to the
north. The station is marked by a brownstone about 20 by 6 by 6 inches, set flush with the ground,
and lettered U. S. C. & G. S., 1904. Tl}e following true bearings were determined:

o 4
Baptist Church steeple (mark)........ooioiiiiieiiiiiaees 6 04.8 east of south
Flag pole on cupola of Sequoyah Hotel .... e 89 11.1 westof south
Cupola on John Bullock’s house ... ... ..ooivieiininiieiininns 87 29.4 westof north
Flag pole on building across the street from Sequoyah Hotel...... 87 40.6 west of north

Okmulgee, Reservation No. 9.—The station is in the southwest corner of the field immediately
surrounding the Creek Indian School building., which is about 2 miles east of the town’s center. Itis
59.7 feet from a fence to the west, 59.4 feet from a fence to the south, 163.7 feet from the southwest
corner of the school building, and 209.3 feet from the northwest corner of the school building. The
station is marked by a sandstone 24 by 6 by 6 inches, showing about 1 inch above ground, and lettered
in the usual way. The following true bearings were determined: ’

o /7
Flag pole on west end of principal business block (mark) ........ 82 37.0 west of south
Methodist Church spire .......ooiiiiiiiir it 85 31.6 west of south
Flag pole in front of brick public school............coovvivnnnn. 89 03.5 west of south
Flag pole on cupola of Key Block ........coooveviniiiiiieniane. ,84 23.2 west of south

Sapulpa, Reservation No. 6.—The station is in the western part of the grounds surrounding the
old wooden public schoolhouse, which will remain town property, and is about one-fourth of a mile
east of the town’s center. The station is west of the old schoolhouse, 75.7 feet from the northwest
corner, 78.4 feet from the southwest corner, and about 78 feet from the road to the north and about
111 feet from the road to the west. It is marked by a sandstone, 18 by 6 by 6 inches, set flush with
the ground, and lettered U. 8. C. & G. 8., 1904. The following true bearings were determined:

o 4
South M. E. church steeple (mark) .........cooooiiiiiiiiiin e 51 10.2 west of south
Top of south edge of town water tank .............ooovniiieennn 69 42.3 west of south
North Methodist Church steeple ... 40 12.8 east of north
Bell tower on new brick school. ... ... ..ot 85 28.9 east of south

Tahlequak, Reservation No. 6.—The station is in the southeastern part of the Presbyterian Mis-
sion School grounds, about one-half mile west of the center of town. Itis 11.5 feet from a wooden
fence to the north, 202.8 feet from a fence to the east, and 106.2 feet northwest from the northwest
corner of the school building. It is also northeast of the Presbyterian Home, 235 feet from the north-
east corner of the Home building. The station is marked by a brownstone, 28 by 6 by 6 inches, set
flush with the ground, and lettered U. S. C. & G. S., 190&. The fence to the north is adjacent to a
strip of land about 70 feet wide, which will probably be taken up by the mission. The following
true bearings were determined:

-] /
Presbyterian Church spire (mark) ........oooiiiiiiiiiiiiiienen, - 83 27.3 east of south
Tip of bell tower to the southeast ........ooviviiieeieiiinnn. 41 48.1 east of south
South edge of vertical arm of cross on small wooden church....... 82 12.6 east of south
Flagpole on land office. ........oovevniitieiiieiiiiiniinns 73 23.0 east of south

Vinita, Reservation No. 2.—The stavion of 1888 being no longer available a new station was
established upon rising ground in the southwestern corner of North Park, almost due west of the
town water tank, south of Halsell College, and a short distance (about 200 feet) northeast of the
house which is at this corner of the park, but across the road. It is northeast of the intersection of
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two roads at the southwest corner of the park, 121 feet from the road to the west, and 175 feet from
the road to the south. The station is marked by a hard sandstone 30 by 6 by 6 inches, about 4 inches
of which is above ground, which is lettered U. 8. C. & G. S., 1904. The following true bearings were
determined:

o 4
Bell tower on public school (mark)............ e 34 o2.2 west of south
Church steeple on corner of South Smith street and main street of .
BOWITL & oo s v et oo e eeee e et ma et et 26 47.2 west of south
South M, E. Church steeple ....... ... ..o 18 42.1 west of south
Flag pole on Halsell College............covveveiiirenieninn. 22 58.6 east of north

Wagoner, Reservation No. 7.—The station is in the southwest corner of the town park, which is
about I mile northeast of the town center. It is also nearly due north of the flag pole on Central
College public school, about 1 mile away. It is 149.5 feet from the park fence to the west and 264.7
feet from the park fence to the south. It is east of two green painted houses in line across the road
running along the west side of the park. The station is marked by a pecan-wood stake, 2 inches
square, showing about 6 inches above ground, with a nail in the top marking the exact spot. The
following true bearings were determined:

© /
Ball on flag pole of Central College public school ( mark)......... 1 o1.6 west of south
Cupola on brick public school. ... ... ..o 55 15.6 west of north
Top of large water tOWer . ..........ciiiiiiiiiiia i 33 33.7 west of north

Eastern point at top of central cupola, city hall building.......... 73 40.5 west of south
' IOWA.

Keokuk, Lee County.—The station is very near the station of 1goo, on lots formerly owned by
Mr. H. H. Clark, now owned by Mrs. Huiskamp, corner of Second and Blondeau §treet.s. It is 66.6
feet from the middle of the sidewalk along Blondeau street, 71.5 feet from the northeast corner of
the Huiskamp residence, and 67.7 feet from the nox:thwi'est corner of the same. It is also 34.8 feet
from a wooden fence to the north. The station is marked by a Bedford stone post 6 by 6 by 30 inches,
sunk 29% inches in the ground, and lettered U. S. C. & G. S., 1905. The following true bearing was

determined:
o /

Projecting cornice an building about 75 yards distant (mark)..... 14 54.7 west of south
(Vertical line nearest the roof. )’ !

KANSAS.

Abilene, Dickinson County.—The station of 1goz was reoccupied. It is on the grounds of the
St. Joseph Academy, 333 feet slightly east of south of the college building and 293 feet from the west
line of a highway along the edge of the grounds. The station is marked by a limestone post 7 by 7
by 36 inches, projecting 6 inches above the ground and lettered on top U. S. C. & G. 8., 1902. The
following true bearings were determined:

] 4
_Last edge of water tank in Abilene cemetery (mark) .......... ... 27 04.8 west of south
West edge of standpipe .......... oo 9 05.8 west of south
Flag pole, schoolhouse . ......ooii i 1 20.2 west of south

Baldwin, Douglas Counly.—Observations were made in the absolute house of the magnetic
observatory. The mark used is the flagstaff on Science Hall, Baker University, and bears 48° 207.6
west of true north.

Cimarron, Gray County.—The station is on the grounds of the public school. It is 148.8 feet and
151.4 feet, respectively, from the northwest and northeast corners of the building. The station is
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marked by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered U. S.C. & G. S,,
1904. The following true bearings were determined:

o I's
Presbyterian Church steeple (mark) ..., 18 20.4 west of south
M. E. Church steeple . ... .. uivi i e 6 25.6 east of south
Base of flagstaff on the New West Hotel ....................00u0 - 53 16.9 west of south

Clay Center, Clay County.—The station is in a little-used street on the north side of the city. It
is near the south side of Anthony avenue, between Sixth and Seventh streets, about the middle of the
block. It is 149.3 feet southeasterly from the southeast corner of George Mauch’s house, in a straight
line toward the chimney on Elmer Spurrior's house. It is 67.0 feet from the fence along the north side
of the street, The station is marked by a hole in the top of a limestone post 6 by 6 by 3o inches, set
flush with the surface and lgttered U. S. C. & G.S., 1904. The following true bearings were determined:

o /7
Flag pole on high school (mark) ........... ... 8 31.7 east of south
Spire on court-house tOWer ...t 7 13.8 west of south
M.E.Church spire ...... ... i e 13 23.5 west of south

Concordia, Cloud County.—The station is in the city park, on high ground toward the western
side, in what is now center field of baseball grounds. There is an elm tree (6 inch) to the southward,
58.9 feet distant, and an elm tree (6 inch) to the northward, at the foot of the hill, 153.9 feet distant.
The station is 2.7 feet to the west of a line joining the two trees. It is marked by a sandstone post
8 by 8 by 19 inches, set flush with the top of the ground and lettered U. S. C. & G. 8., 1904. The
following true bearings were determined:

°© 4
U. B. Church spire (mark) ........coovuiireeinarnnninnaaenn. 45 33.2 east of north
Court-house tower. ... ... e i i i 30 09.5 east of north
SchoOINOUSE tOWEE .\ .\ttt it caii e e 3 57.6 east of north
Tip of standpipe .. ... ..ot 29 30.2 west of north

Dighton, Lane County.—The station is on the grounds of the public school, northeast of the
building. It is 143.1 feet, 110.2 feet, and 159.0 feet, respectively, from the southeast, the northeast, and
the northwest corners of the school building. It is 51.8 feet from a wire fence on the east line of the
school grounds and 64 feet from an iron pump that bears 10° east of north. The station is marked
by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered U. S. C. & G. S., 1904.
The following true bearings were determined:

°c 7/
Base of flagstaff on court-house (mark) ................c.otln 5 15.2 west of south
M. E. Church steeple ......coueiiiiiieiiiiiiiiiiiiani e ee 6 45.1 east of south
Christian Churchsteeple. .........ooiiie i, 33 44.8 west of south

Dodge City, Ford County.—The station is in the northern part of the city, on the grounds of the
Second Ward school, northwest of the school building. It is 163.3 feet and 196.9 feet, respectively,
from the northwest corner of the building and the left-hand corner of the steps to the entrance at the
southwest corner of the building. It is 59.6 feet from the west line of the grounds and 65.5 feet from
the north line. Tt is marked by a limestone post 6 by 6 by 30 inches, set flush with the ground and
lettered on top U. 8. C. & G. S., 1904. The following true bearings were determined:

. °o v
Catholic Church spire (mark) ... 11 41.2 west of south
Baptist Church steeple ............c v 11 02.4 west of south

Eldorado, Butler County.—The station is on the county fair grounds within the race track. Itis
northeast of the grand stand and in line with the north gables of the fioral hall and grand stand. It
is also in line with the highest chimney on William Bailey’s house, to the northwest, and the quarter-
mile pole. It is 157 feet east from the inner edge of the race track. The station is marked by a native
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limestone post § by 7 by 31 inches, set flush with the ground and lettered on top U. 8. C. &G. S,
1904. The following true bearings were determined:

o 4
Central School cupola (mark) ... ... 58 48.9 west of south
City standpipe, north edge .. ........c.oiiiiiiiiii 55 11.8 west of south
Cupola on city building ....... e it 22 55.7 west of south

Ellis, Ellis County.—The station is on pasture land belonging to Mr. C. M. Raynesford about
three-fourths of a mile southwest of the town of Ellis. It ison a hill 40 or 50 feet above the general
level and is on the south side of and back about 250 feet from what is known as Spring Creek. The
hills along the south side of the river are outcropping limestone. The station is also 6o paces south
of a stone ice house belonging to Mr. Raynesford, on the south bank of the river. It is marked by a
limestone post 6 by 6 by 30 inches, set 28 inches in the ground and lettered U. S. C. & G. S., 1904,
baving a %-inch hole as a center mark. The following true bearings were determined:

-} 4
Mr. Raynesford’s house, east gable (mark) ................ooenn. 71 03.6 west of north
Base of flagstaff on publicschool..............ooiiiieniinntn 67 53.6 east of north

Ellsworth, Ellsworth County.—The station is near the middle of the south side of a farm belong-
ing to the State Home for Soldiers’ Widows (Bryckerdyke Home), being the southwest quarter of
section 29, township 15 south, range 8 west of the sixth principal meridian. It is on a high ridge, unfit
for cultivation, about 4o feet west of an outcropping ledge of sandstone and 66 feet north of the
osage hedge bounding the farm on the south. The precise point is marked by a hole in a limestone
post 6 by 6 by 30 inches, set about 4 inches above the surface of the ground and marked U. 8. C. &
G. S., 1904. The following true bearings were determined:

o /7
Chimney on school building (mark).............cooiiieonnn. 87 23.4 east of south
Tower, Ellsworth County court-house ... ... vnnnne 27 30.8 east of north
Water tower Ellsworth city waterworks ................. . ... ... 13 36.4 east of north
Tower on Larkinresidence .......... ... .. ..ot cieenn 11 17.5 east of north
Triangulation signalon hill. ... 32 41.8 east of south

Garden City, Finney County.—The station is on the fair grounds, within the oval race track. It is
321.7 feet from the northwest corner of the judges’ stand, 166.6 feet from the inside edge of the race
track, north, and 157 feet from an old reservoir (dirt embankment), bearing about 30° west of south.
“Phe station is marked by a limestone post 6 by 6 by 30 inches, set 29 inches in the ground and lettered
on top U. S. C. & G. 8., 1904. The following true bearings were determined:

-] /’
Presbyterian Church steeple (mark) .........coooivieeciiennnn 34 43.9 east of north
Flagstaff on city fire department building . ............covivneenn 45 35.4 east of north
South side school cupola ... .ot 88 34.7 east of south
Flagstaff on judges’'stand ............oiiiiiieiieeee 7 44.5 east of south

Gove, Gove County.—The station is on the grounds of the public school, southwest of the build-
ing., Itis 96.8 feet and 128.8 feet, respectively, from the southwest and southeast corners of the school
building, and about 7o feet from the west boundary of the school grounds. The station is marked
by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered on top U. 8. C. & G. S.,
1904, and having a }-inch hole as a center mark. A second stone, 6 by 12 by 24 inches, was set due
south from the magnetic station, marking a meridian line 882.6 feet long. This stone is about on the
south edge of a street running east and west (no road nor fences). The following true bearings were
determined:

° 7
M. E. Church spire (mark) .........ooieiniiiiiiniieneiiie e, 17 11.2 east of south
Point of arch over doorof town hall. ... .........covveiii i 31 21.8 east of south
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Great Bend, Barton County.—The station of 1878 being no longer available, a new station was
_ established or the grounds of the Catholic schoul, in the western part of the city. It is 249.2 feet and
255.5 feet, respectively, from the southeast and northeast corners of the building, 166.0 feet from the
southwest corner of a frame house across the street northeast, and 62,2 feet from the edge of the street
along the east side of the grounds. The station is marked by a limestone post 6 by 8 by 30 inches,
set 2g inches in the ground and lettered on top U.S. C. & G. 8§, 1go4. The following true bearings
were determined:

o /
Flagstaff on court-house (mark).........oocooiiiiiiiiiaenn 81 50.I east of south
Point of ornament on south end of roof of Catholic hospital....... 76 28.4 east of south

Greensburg, Kiowa County.—The station of 1902 was reoccupied. It is near the east center of the
block that is bounded on the north by Florida avenue and on the east by Sycamiore street. It is 6 feet
west of the edge of Sycamore street, and on the south line of an alley. It is 22.6 feet from the corner
post on the southeast corner of the northeast quarter of the block (northeast quarter is fenced with a
wire fence). It is also 43.2 feet and 66.3 feet, respectively, from the northeast corner of a shed to the
west and a windmill pump bearing 10° west of south. The station is marked by a rough sandstone
post, not lettered, projecting a few inches above ground. The following true bearings were determined:

o 4
United Brethren Church spire (mark) ...................ooinn. 71 50.5 west of south
M. E. Church spire. . ......ooviveia e 51 17.2 west of north

Hays, Ellis County.—The station of 1892 could pot be found. A new station was established
as near as could be determined to where the station of 1892 had been. It is about § miles northeast of
Hays, and is, as near as could be determined, at the north center of section 24, township 13, range 18
west of the sixth principal meridian. It is about 8 feet north of the north line of section 24, and is in
the road that separates section 13 from 24. Itis 27.8 feet from a small locust tree bearing 60° west of
south. The station is marked by a limestone post 6 by 6 by 42 inches, set 35 inches in the ground and
fettered U. S. C. & G. S., 1904. The following true bearing was determined:

o ’

Catholic Church spire in Hays (mark)............... e 50 35.4 west of south

Hultchinson, Reno County.—The station is on the east side of the grounds of the Central Kansas
State Fair Association, three-quarters mile north of the business section of the city. It is east of Agri-
cultural Hall, and is 64.2 feet west of the east boundary fence, 115.6 feet southwest from the south-
west corner of the east horse sheds, g3 paces southeast from a windmill, and 72.3 feet and 56.4 feet,
respectively, from the small elms standing southward from it. The station is marked by a Bedford
limestone post 6 by 6 by 27 inches, set flush with the surface of the ground and lettered U. S. C. &
G. S., 1go4. The following true bearings were determined:

o 4
Agricultural Hall, east gable (mark) ..o 81 56.2 west of north
Flag pole on Kansas Grain Company’s elevator .................. 23 35.4 west of south
High School tOWeT . ... oiiit it 4 21.8 east of south

Jetmore, Hodgeman County.—The station is on the grounds of the public school. It is 153.3 feet
and 153.1 feet, respectively, from the northwest and southwest corners of the building. It is also 70
feet and 150 feet, respectively, from the west and south boundaries of the school grounds. The station
is marked by a limestone post 8 by 8 by 32 inches, lettered on top U. 8. C. & G: S., 1904, and having
a half-inch hole for a center mark. The following true bearings were determined:

(-] /7
Point of cupola on court-house (mark) ..o 46 40.6 east of south
Congregational Church steeple .........ooeiiiiiiieees 55 05.0 east of south

M. E. Church spire ... ... .ot ittt 70 10.2 east of south
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Junction City, Geary County.—The station of 1888 being no longer available, a new station was
established on the Fort Riley Military Reservation, on a high bluff to the west of the post, 122.6 feet
a little east of north from the northwest corner of inclosure about Major Ogden memorial monument,
and a little to the west of the straight line from the monument o the Fort Riley reservoir. The precise
point is marked by a hole in the top of a limestone post 6 Ly 6 by 27 inches, set about 8 inches above
the surface of the ground and lettercd U. 8. C. & G. S., 1904. The following true bearings were
determined:

o /7
Geary County court-house spire (MAark). .. ooveneveiiiiiiieeiins 37 15.3 west of south
Fort, Riley reservoir, £ip ......ocooeonvmvres J 15 26.3 east of north
Spire on Fort Riley headquarters. .. ........oooreavreenenaanoes 65 o1.9 east of south

Kingman, Kingman County —The station is within the race course of the Kingman County Cattle-
men’s Picnic Association, their grounds being south of the creek and immediately south of the Santa
Fe depot. Measurements were taken from the station as follows: To the southwest corner of the
judge’s stand, northeast, 262.7 feet; to the southwest corner of the amphitheater, northerly, 202.4 feet;
and to inner edge of race track, north of west, in line of mark (produced), 86.5 feet. The precise point
is marked by a limestone post 6 by 6 by 36 inches, set with its top slightly above the surface of the
ground, and lettered U. 8. C. & G.S. The following true bearings were determined:

o 7

County poorhouse, west chimney, right edge (mark).............. 66 11.9 east of south
Schoolhouse flag pole, base. .. .....ovioiiiiiemiir e 5 35.1 east of north
Flag pole on central tower of city hall ........ e § 07.9 west of north

Kinsley, Edwards County.—The station is on the public school grounds in the north part of the
city, west and a little vorth of the school building. It is 121.1 feet and 144.1 feet, respectively, from
the northwest and southwest corners of the building, and 44 paces from the south line of the grounds,
(No street on the west and nothing to mark the west line of grounds.) The station is marked by a
limestone post 6 by 6 by 30 inches, set flush with the ground and lettered U. 8. C. & G. S., 1904. The
following true bearings were determined: '

[+ 4
Congregational Church spire (mark) ..o 13 35.2 east of south
M. E. Church Steeple. .. .. ovournnrnoteere et e 7 37.3 east of solth
Court-house CUPOla .+ .. vvvvreren it tninar e 27 47.5 west of south

Lakin, Kearney County.—The station is in the Lakin Cemetery, 1 mile northeast of the town. It
is in the main driveway running north and south, and a little over halfway from the center of the
grounds to the south edge. Itis 45.1 feet from the southeast corner of the base of a tombstone bearing
the name James Oscar Martin, 70.5 feet from the southeast corner of a lot inclosed by a picket fence
(small tombstone bearing name H. F. Meyer). It is also 198.5 feet and 136.4 feet, respectively, from a
windmill due north and a wire fence on the south line of the grounds. The station is marked by a
limestone post 6 by 6 by 30 inches, set 29 inches in the ground and lettered U. 8. C. & G. 8., 1904.
The following true bearings were determined:

-} ’
Lakin public school cupola, point ( mark) ...l 41 58.1 west of south
Presbyterian Church steeple . ......oooviveiorirrneene oo 34 21.8 west of south

Larned, Pawnee County.—Thg station is in the Larned Cemetery, 1% miles west of town. Itis
near the east side of the broad driveway running north and south through the center of the cemetery.
There is also a broad driveway running east and west, and where these two driveways meet there is
formed a central square. The station is 199.0 feet and 203.9 feet, respectively, from locust trees on the
southeast and southwest corners of this central square. 1t is also 14.4 feet from the edge of the drive-
way east, and 27.8 feet from a mulberry tree 4 inches in diameter bearing 35° east of north, and 162
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paces from the south entrance of the cemetery. The station is marked by a limestone post 6 by 6
by 30 inches, set flush with the ground and lettered U. 8. C. & G. 8., 1904. The following true
bearings were determined:

- o 4
Cupola on Second Ward school (mark) ..............oooiiin. 84 08.5 east of north
Base of flagstaff on Third Ward school ......... ... . ... ... 79 53.T east of south

Leoti, Wichita County.—The station is located on the grounds of the public school, northeast of
the building. It is 83.8 feet and 102.6 feet, respectively, from the northeast and southeast corners of
the building. It is also 41.4 feet from a wire fence on the east side of the ground and 49.8 feet from
a wire fence on the north, The station is marked by a limestone post 6 by 6 by 30 inches, set 29
inches in the ground and lettered U. S. C. & G. S., 1904, and having a }4-inch hole as a center
mark, The following true bearings were determined:

o 4
M. E. Church steeple (mark) ............ ..ottt 71 13.8 west of north
Clyde Freeland’s dwelling, north gable..................oont 9 53.0 west of south

Lincoln Center, Lincoln County.—The station is located near the northwest corner of the grounds
of the Kansas Christian College. It is 15.0 feet east of the hedge along the west boundary of the
grounds, 75.0 feet south of the wire fence 'along the north boundary, 45.3 feet from a mulberry tree
northeast, and 24.9 feet from a hackberry tree southeast. It is about 260 feet west and a little north
of the northwest corner of the. college building. The station is marked by a hole in the top of a
limestone post 6 by 6 by 30 inches, set flush with the surface and lettered U. S. C. & G. S., 1904.
The following true bearings were determined:

o 7
Professor Whittaker’s house, west gable (mark) .................. 88 29.8 east of south
Flag pole on schoolhouse ............oooiiiiiiiii et 6 18.4 east of north
Tip of court-house tower. ... ... oottt 21 36.0 east of north

Lyons, Rice County.—The station is in the public cemetery, 1 mile north of the business center
of the city, in a street running through the grounds west from the main gate. Distances from the
station are as follows: Southeasterly to northwest corner of tool house, 78.7 feet, and to nearest corner
of monument marked ** Lawrence,” 38.0 feet; westerly to center of stone post marking block corner,
57.0 feet; northwesterly to nearest corner of monument marked *‘Curwen,” 50.3 feet. The precise
point is marked by a hole in the top of a Bedford limestone post 6 by 6 by 30 inches, set flush with the
surface and marked U. S. C. & G. S., 1904. An attempt was made to set meridian stones in cooperation
with D. C. Wolfe, county surveyor, and it was found that the line fell upon the base of a tombstone
marked * Deeds,”’ about 7 inches from the eastedge. The point was temporarily marked and Mr.
Wolfe agreed to secure some proper tools and mark it permanently by a small round hole. Distance
from station 185.8 feet due south. The following true bearings were determined:

o .« 7
Findley's barn, east gable (mark)... ... 59 38.6 west of north
SChOOIHOUSE LOWET . o vttt ttteee ettt ieee i iin i iaa e annns 12 56.0 west of south
Tower on Aikin residence. ... .......coviiiiiiii i e 12 14.0 west of south
Liberty pole, northeast of court-house............. PN 1 51.0 west of south
Flagpole onnnew mill ... ... iiiiii e, 2 02.3 east of south

McPherson, McPherson County.—The station is on the grounds of McPherson College, a little more
than 1 mile east of the business center of the city. Measurements were made from the station, north-
easterly to the southwest corner of the main building, 323.5 feet; westerly to the mulberry hedge
bounding the grounds, 41.5 feet; southwesterly to an elm tree, 38.5 feet; southerly to two red cedars,
33.0 feet and 33.7 feet, respectively, the former being the most easterly of a group. The precise point
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is marked by a hole in the top of 2 Bedford limestone post 6 by 6 by 27 inches, set flush with the surface
and marked U. 8. S. & G. 8., 1904. The following true bearings were determined:

o /
Court-hiouse tower (mark). ... .ocovieiieies o 87 10.3 west of south
High School tOWET. . .. ..ovvveneiar e 84 32.8 west of south
Baptist Church Spire .......oooeeeeeeioianriiraa e 88 11.6 west of south
O1d SCHOOINOUSE .« .o ot evitviienreia e aen e PN 89 48.3 west of north
McPherson College tOWer ... .. ..oueerieirnirnearaeeitaeaueres 45 59.5 east of north

Ness City, Ness County.—The station is on the public school grounds, northeast of the building.
1t is 162.9 feet and 195.0 feet, respectively, from the northeast and southeast corners of the building, 23
paces from the north line of the grounds and 19 paces from the east line (no fence on either). The
station is marked by a limestone post nearly round, 7 inches in diameter and 32 inches long, lettered
on top U. 8. C. 8., 1904, and having a ¥-inch hole in the center. The following true bearings were
determined:

© 14
Flagstaff on Ness County Bank (mark)....o.ooviiiiiiiiie e 62 41.6 west of south
M. E. Church steeple .........oovreniiiiiiieanreinranaennnes 79 47.7 west of south
Presbyterian Church steeple ............oooveiiiiiiiienoneees 82 46.1 west of north

Newton, Harvey County.—Qbservations were made on the grounds of Bethel College, 1} miles
north of Newton. 7The station is on the western part of the grounds, southwest of Bethel College, on
an east and west street, It is 19.4 feet south of north line of trees along an east and west street, and
16.0 feet west of west line of trees along a north and south street, also 20.5 feet from the nearest tree
(small elm) to the northeast. The station is marked by a limestone post 31 by 6)% by 5 inches, dressed
on top and lettered U. 8. C. & G. 8., 1904, set to project about 1 inch above the ground. The following
true bearings were determined:

o 14
Tip of cupola on Mr. Coppe’s barn (mark) .. .coovinreniiiinnnn 78 57.9 west of south
Methodist Church spire ... .....ooiieiieiiireaiiranees 4 57.3 west of south
Catholic Church Spire . ... . ...viiie teruianare e o 44.3 west of south
Base of Bethel College flagpole..........o.ovviviireiiininnnnn 60 30.2 east of north

Parsons, Labetle County.—The station is near the intersection of Grand avenue and Eleventh
street in the southwestern corner of Forest Park, east of the new East Side schoolhouse, and a little
.east of south of the park dancing pavilion. It is 149.6 feet a little east of south of the nearest stone
support of the park dancing pavilion, 138.4 feet a little north of west of a large oak tree, and 206.5 feet
from the park fence to the south. Itis marked by a limestone post 28 by 6 by 6 inches, about I inch
of which is above ground, and lettered U. S. C. & G. S., 1904. The following true bearings were
determined:

4 /7
Flag pole on East Side School, south edge of ball (mark) ........ 69 15.1 west of north
East point of roof largest house to southwest.....oooeevvnerneenes 64 45.0 west of south
Lightning rod on house west of south..........oovvn e 28 21.8 west of south
Western edge of ball on flag pole of park dancing pavilion....... 25 15.4 west of north

Pratt, Pratl County.~—The station is on grounds belonging to the Cemetery Association lying out-
side, but immediately adjacent to the cemetery as now inclosed and used, and on the west side of it.
It is on open ground intended to be used as a lawn or garden plat and not to be sold for lots. Meas-
urements were made as follows: Directly east along the street line produced, to nearest block corner,
60 feet; southeasterly to the northwest corner of monument marked ‘ Emma Reed,”’ 76.8 feet; north-
easterly to southwest corner of monument marked * Clarkson Toms,’’ 76.2 feet. The precise location
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of the station is marked by a hole drilled in a limestone post 6 by 6 by 36 inches, set slightly above
the surface and lettered U. S. C. & G. S., 1904. The following true bearings were determined:

o s
City water tank, highest point (mark) .......... s §3 51.5 west of south
Schoolhouse flag pole.... ... ... i e 47 02.6 west of south
Windmill at west end of house on distant horizon................ 0 45.6 west of south

Russell, Russell County.—The station is on the grounds of the court-house, northeast of the
building. It is 115.0 feet, 148.0 feet, and 107.4 feet, respectively. from the northeast corner of the
court-house, the northwest corner of the steam-heating plant, and the southwest corner of a church that
stands on the northeast corner of the block. The station is marked by a limestone post 6 by 6 by 30
inches, set 2g inches in the ground and lettered U. §. C. & G. S., 1904. A 14-inch hole one-half inch
deep in the center marks the point. The following true bearings were determined:

© 7/
Base of flagstaff on public school (mark) .... .......oooinieines 66 15.1 west of south
East gable of frame house across the street ...................... 81 32.6 west of south
Tautheran Churchi spire ... ..o 5o 11.0 west of north

Salina, Saline County.—The station is on the grounds of the Kansas Wesleyan University at a
point 327.6 feet northeast of the northeast corner of the main building, 209.2 feet south and a little
east of the southeast corner of the dwelling across the street and 300 feet (about) west of the tracks
of the McPherson Branch, Union Pacific Railroad. It is marked by a limestone.post 6 by 6 by 30
inches, set flush with the ground and lettered U. S. C. & G. S., 1904. The following true bearings

were determined:
o Y

Figure 1 in 1886 on corner stone of the university building (mark).. 62 04.5 west of south
Ladies' dormitory east gable......... ... ..ol 65 57.4 west of north
Old Logan School spife ...... ..o 16 07.2 east of north

Scott, Scott County.—The station is on the grounds of the public school, southeast of the build-
ing. It is 110.0 feet and 84.6 feet, respectively, from the northeast and southeast corners of the
building; 41 paces from a wire fence on the south and 45 paces from a wire fence on the east line of
the school grounds. The station is marked by a limestone post 6 by 6 by 30 inches, set 30 inches in
the ground and lettered U. 8. C. & G. S., 1904, and having a }-inch hole as a center mark. The
following true bearings were determined:

. . ° 4
Point on water tank of Missouri Pacific Railroad (mark).......... " 36 28.7 west of north
M. E. Church steeple. ... ...ttt .. 36 54.9 west of south

Senecca, Nemaha County.—The station is in the county fair grounds in the southwestern part of the
town. Tt is within the oval race track, near the north end of same. It is 221.3 feet from the northwest
corner of the judge's stand, which point bears 80° 367.2 east of south. It is also 100 feet distant from the
edge of the track due north and 164.5 feet from a maple tree 12 inches in diameter across the tfack
and bearing 40° west of north. The station is marked by a limestone post 8 by 8 by 28 inches, set almost
flush with the ground and lettered U. 8. C. & G. S., 1904. The following true bearings were
determined: . ’

© 4
Point of cupola on large dwelling house (mark) ...l 64 51.2 east of south
Catholic Church spire...........coiiiiis it 51 08.2 east of north
Flagstaff on High School building. ... 51 42.7 east of north

St. John, Stafford County.—The station is near the east end of the fair grounds, about three-
quarters of a mile from the business section of the village. It is south of the race track and east of
the grand stand. From it the southwesl corner of Tudor elevator is seen in line with’ the southwest
corner of the judge’s stand. The east gable of ticket office at main entrance is nearly in line with the
southwest corner of the grand stand. It is 50.8 feet southward from the fence along fhe race track,

56-——05——11
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147.4 feet eastward from the southeast corner of the amphitheater,-about so paces from the wire fence
along the east boundary of the grounds, 82 paces northeast from the corner of nearest hall, and 63
paces séutheast from the corner of judge’s stand. The precise point is marked by a hole in the top of
a Bedford limestone past 6 by 6 by 27 inches, set flush with the ground and lettered U.S.C. & G. S,
1904. The following true bearings were defermined:

o ’
Schoolhouse tower ............... ... ... .. i 26 35.9 west of north
Court-house flagpole (mark)............ ... ... ... ... ... .. 34 47.2 west of north
Baptist Church spire .............. ... . ... .. ... 40 44.5 west of north
Kansas Grain Company elevator, north gable.................. ... 74 59.6 west of north

Tribune, Greeley County.—The station is on the grounds of the county court-house, southwest of
the building. It is 143.8 feet and 86.3 feet, respectively, from the northwest and southwest corners of
the building. It is also 59.8 feet from a wire fence on the south side of the grounds and 54.3 feet from
a wire fence on the west. It is about 4o rods north from the Missouri Pacific Railroad. The station
is marked by a limestone post 6 by 6 by 30 inches; set 29 inches in the ground and lettered U. 8. C. &
G. S., 1904, having a }4-inch hole as a center mark. The following true hearings were determined:

[+] ’
Point of cupola on public school (mark)......................... 86 231 west of north
Top of water tank, Missouri Pacific Railway...................... 58 19.7 west of south

Wakeeney, Trego County.—The station is on the grounds of the public school, southwest of the
building. It is 115.5 feet, and 176.7 feet, respectively, from the southwest and southeast corners of the
building, about 20 paces from the west line of the school ground and 18 paces from the south line.
The station is marked by a limestone post 6 by 6 by 30 inches, set almost flush with the ground and
lettered U. S. C. & G. S., 1904. A meridian line was established here, the south monument being 370
feet from the magnetic station and in direct line toward the mark. It is about 8 feet from the east
edge of the street that passes along the west side of the school grounds. The north monument was
set 644.5 feet due north of this stone. These stones are limestone posts 6 by 10 by 36 inches, set 30
inches in the ground, and are not lettered. Each stone has a %-inch hole to mark the exact point.
The following true bearings were determined from the magnetic station:

o /
Large spire on court-house {mark).............................. 12 49.6 west of south
Small spire on court-house. ....... ... ... ... 9 51.5 west of south
Presbyterian Churchispire ............. .. ... ... ... ...... 1 04.6 west of south
M. E.Churchspire. ....... ... .. ... ... i 16 47.7 east of south

Wallace, Wallace County.—The station is on the grounds of the public school, southwest of the
building. It is 102.3'feet and 116.4 feet, respectively, from the southwest corner of the entrance at
the south side of the building and the southwest corner of the main part of the building. It is 4o feet
north of the edge of theroad that passes along the south side of the grounds and 75 paces from the
cast edge of the grounds. The station is marked by a limestone post 6 by 6 by 30 inches, set flush
with the ground and lettered U. S. C. & G. S., 1g04. The following true bearings were determined:

o 7
M. E. Church spire (mark). ......... ... . i 6 55.0 west of south
Base of flagstaff on Union Pacific Railway Company’s building .... o 14.2 west of south

Washington, Washington Counly.—The station is on the grounds of the Baptist Seminary, one-
half mile north of Washington and is southwest of the bujlding. It is 122.6 feet and 149.3 feet, respec-
tively, from the southwest and southeast corners of the building. The station is marked by a marble
post 6 by 8 by 35 inches, set 31 inches in the ground and lettered U. S. C. & G. 8., 1904. The following

true bearings were determined:

° /
Base of flagstaff on court-house (mark)...........c..cooieenin. 9 44.6 east of south
Right-hand edge of standpipe........... .. ... ... .coiiii 10 42.5 east of south
Left point of High School cupola ..o, 10 02.5 east of south
Right point of High School cupola.........cooveinvinnnoinaa ... 9 25.7 east of south

Presbyterian Church spire ... ... ..ot n 0 46.9 west of south
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Westmoveland, Pottawatomie Conunty.—The station is on the grounds of the county court-house,
northeast of the building. It is 84.9 feet, 61.6 fect, and 28.8 feet, respectively, from the northeast
corner of the main part of the court-house, a stone walk leading to tlie court-house from the east side
of the grounds, and a board fence along the east side of the grounds. The station is marked by a
limestone post 8 by 8 by 36 inches, set flush with the ground, and lettered U. 8. C. & G. S., 1994.
The following true bearing was determined:

o 4
Christian Church spire (mark) ..o 69 34.2 east of north

Wichita, Sedgwick County.—The station of 1888 was abandoned as unsatisfactory, owing to
proximity of street railway. The new station is located on grounds belonging to Fairmount College,
being about 3 miles east and 3 wiles north of the old station. It is in an open field now being
used as pasture, and is about I 500 feet north and a little east of the main college building, near the
sortheast intersection of Holyoke and Twentieth streets. It is about 28 feet north of the center of
Twentieth street and 29} feet east of the center ‘of Holyoke street. These streets are marked by
grading and gutters, although never traveled. The station is 25 paces cast of the east line of B. M.

_Nease’s house and 150 paces north of its northeast corner. It is marked by a limestone post 6 by 6 by
36 inches, set with its top slightly above the surface, and lettered U. S. C. & G. 8., 1904. The fol-
lowing true bearings were determined:

o 4
Flagpole on court.house (MArk) ..o 49 33.8 west of south
Flagpole on city hall ..o .oooooeoiiie v 41 16.0 west of south
Highest point of Fairmount College ..o e ..... 3 15.8 east of south
Irving School SPIre. ... ooo e e 74 s6.0 west of south

Winfield, Cowley Counly.—The station of 1go2 was reoccupied. It isin the northwest corner of the
campus of Southwest Kansas College, 330.5 feet from the northwest corner of the college building,
117 feet from the porch of the house on the north side of the road, and 28.4 feet from a pine tree to
the southwest. The station is marked by a limmestone post 36 by 8 by 7 inches, set flush with the
ground, and lettered U. S. C. & 6. 8., 1g02.  The following true bearings were determined:

o 7
Flagpole on Badin block (mark) ... ..ovoveiii e 57 18.2 west of south
Center of cupola of schoolhouse. . ....oovuier crnereeeees 49 04.3 west of south
Flagpole on city hall ..o 49 58.2 west of south

KENTUCKY.

Flizabethtown, Hardin County.—The station is in Elizabetlitown Cemetery, about 3o yards from
the main entrance or northeast gate. Itis in the edge of the driveway, near the northeast corner of
the Wintersmith lot, 5.9 feet from the northeast edge of a large square stone marking the northeast
corner of the lot, and 23.5 feet from the northwest edge of a similar stone marking the northwest
corner of the lot. No permanent mark was considered necessary. The following true bearings were
determined: o

o /7
Court-house cupola (IATK) ..o evrr e 33 55.7 west of north
City StANAPIPE . . o o ovv et e 74 05.4 west of south
Elizabethtown ‘College Cupola. ... .. .ovvenree i ees 71 24.6 west of north
M. E. Church cupola. .. ooive e 44 20.1 west of north
Catholic Church CUPOLA .« .ovvvnvn v 44 08.8 west of north
Presbyterian Church cupola .....ooovenin v 41 25.8 west of north
Baptist Chureh eupola. .. ...oovveiiii e .... 40 44.1 west of north

Greensburg, Green County.—The station is located about 1oo yards northeast of the railroad
depot, in the yard of Mr, J. 8. Durham, 26.8 feet from his south fence and 29.6 feet from the west
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fence. Itis marked by a stone 8 by 8 f)y 30 inches buried 24 inches deep, and lettered on top U.s.C.
& G. S., 1g04. The following true bearings were determired:

o /
Presbyterian Church cupola (mark).....o..oooimrennees 53 58.9 west of north
Railroad depot, east gable . ...... ..o 39 09.9 west of south
Court-house, north gable ......... .o 88 03.9 west of south
Baptist Church cupola. ... ... e st 13.9 west of north

Hopkinsville, Chvistian County.—The station is on a reserve plot of ground in the rear of the
Latham Hotel, by some called Hotel Park, but really private grounds at this time. It is 77.8 feet
from the north fence, 52.0 feet from the east fence, 74.4 feet from the south fence, and 74.6 feet from
the west fence. It is marked by an oak peg about 12 inches long driven flush with the ground. (It
was the intention to mark the station with a stone but it was found impracticable because of the
delay necessary to secure permission.) The following true bearings were determined:

o s
Virginia Street Baptist Church cupola (mark) ....... ...l - 9 35.4 east of north
Baptist Church cupola. ..o 3 17.0 east of south
Cumberland Presbyterian Church, north gable .................. 67 23.0 west of south
Latham Hotel, southeastedge. ... ... ..o iin e 78 12.5 west of south
T.atham Hotel, northeast edge.............oioiiiiieninins 19 30.5 west of north

Leitchfield, Grayson County.—As the station of 1881 is no longer suited for magnetic observations
a new station was established. It is on the east side of Water street a little south of the center of
Main Cross street. It is marked by a sandstone post 7 by 15 by 30 inches buried nearly flush with the
ground. A $§-inch drill hole in the center marks the exact point, which is 41.65 feet from the north-
east corner of G. H. Gardner's front yard fence, and 12.55 feet from the fence on the east side of
Water street. The following true bearings were determined :

. o 7

Cupola on A. T. Arnold’s house (mark)............. . 48 58.8 west of north
Catholic Church cupola ... ... i 36 07.0 west of north
M. E. Church cupola «.....oivetae i 28 26.0 west of north
Baptist Church eupola ..ot 27 06.4 west of north
Court-house CUPOIA . ..o vvvnener e e 82 29.4 west of north
Christian Church cupola . ... 53 45.0 west of north
Public school CUPOIa . ..o\ 10 15.1 east of north

Lowisville, Jefferson County.—As the station of 1896 is no longer suited for magnetic observations -
a new station was established. It is in Cherokee Park near the south end of the golf links, nearly south
of the eastern stone marking the grave of a Federal soldier, and 138.8 feet distant. There is at present
a row of trees west of this grave and the station is 119.6 feet from the first, 100.9 feet from the second,
and 97.4 feet from the third. These trees bear, respectively, north 1° 24 east, north 22° 26/ west, and
north 41° 06’ west. The gravestone bears north g° 34’ east. The present golf shelter is west of
sorth, and is seen between trees 2 and 3 above, and is about 130 feet from the station. The following
true bearings were determined:

° /’
Belvoir flat, middle chimney (mark)...........oooeeenoos ... 68 38.7 west of south
Chimney on W. B. Belknap's house ............c.oomverernenns 82 02.6 west of north
Clifton Catholic Churchcupola ... ..o S 14.8 east of north
First pavilion, south edge ... ... .o 82 25.8 east of north

Murphy's residence cupola ....... ... 17 50.9 east of south
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Belle Isle, St. Mary Parish.—The station is on the northeast slope of Bald Hill, about 100 feet
northeast of the east end of the officers’ boarding house. It is marked by a wooden plug driven
nearly flush with the ground. The mark used was the apex of the northwest gable of the old board-
ing house, which bears 66° 13’.0 east of true north. For map of surroundings see Bulletin No. 4,
Louisiana Geological Survey, ‘‘Salt in Louisiana.” ’

N

Berwick Bay, St. Mary Parish.—The station is in Captain Phare’s field, just northwest of the
site of Fort Berwick, now occupied as a sawmill. It is about one-half mile above the ferry landing.
The point is marked by a cypress stake about 4 feet east of the end of an open drainage ditch, about
300 feet from the highway and an equal distance from the breastwork of old Fort Berwick. The
mark used was a vertical gauge on the most prominent elevated water tank in Morgan City, and
bears 74° 46’ east of true north.

Franklin, St. Mary Parish.—The station of 1903 was reoccupied. It is the north stone of a
meridian line established in 19o2 by Dr. G. D. Harris, of the State Geological Survey. This line is
554.5 feet long and is in a pasture across Bayou Teche, opposite the wharves; part of this pasture is
now used as a race track. The meridian line is marked by two sandstone posts about 8 inches square,
with a hole filled with lead in the center of the top of each. The south stone is about 100 feet from
the bayou and close to a fence; the north stone is about 100 feet north and somewhat more than 100
feet east of the inner fence of the race track. From this stone the flag pole on the jail bears 37° 10/.8
west of true south. The west edge of the city standpipe bears 88° 257.6 west of true south.

Grande Céte, Wecks Island, salt mine, [beria Pavish.—The station of 1904 was reoccupied. Itis
a little north of west from Weeks's residence, in the northwestern part of the island. It issouth of a
road leading past the residence to a landing on the south bank of Weeks Bayou.

Lafayette, Lafayette Parish.—The station of 1go4 was reoccupied. It is 390 feet due so‘uth of the
south moniument of the meridian line previously established by Dr. G. D. Harris, back of the grounds
of the Industrial School.

Shell Point, Tberia Parish.—No description.

MAINE.

Bar Island, Hancock County.—Two stations were occupied on Bar Island. Station No. 1 is on
the northern shore of the island on range with the signal erected on Bald Rock and Crabtree Ledge
Lig}it—house. It is about 15 feet above high-water line and is marked by a_cross cut on a buried rock.
A 2-inch sapling is driven in the ground beside the rock. The mark used was the hydrographic signal
erected on Bald Rock, of which the bearing as scaled from the plane-table sheet is 7° 50’ west of true
north. .

Station No. 2 is on the southeast side of the island and on the north side of the harbor. Itis about
8 feet above high-water mark on an outcropping ledge of rock. From this station Egg Island Light-
house is visible over the eastern end of the Bar Harbor Breakwater, this line of sight passing about
over the middle of the eastern half of the breakwater. The stationwas not marked. -EggRock Light-
house was used as a mark, and its bearing as scaled from the plane-table sheet is 46° 357 east of true
south.

Beans Island, Hancock County.—The station is on the highest part of the western end of the
island. A higher part of the island is to the eastward. The best way to reach the station is to land
at a small beach on the northwest side of the island and walk due south about 325 feet. The station
is marked by a cross cut on a bowlder. A 2 by 4 stake is driven nearby. The following true bearings
were determined:

B o 4
Crabtree Ledge Light-house (mark).......ooooiiiiiiiiiiieenn 61 55.2 west of south
Flagstaff on point just south of Jellison Cove ..........o.venveen. 43 52.6 west of north

Dome of BLuff Hotel. . .. .ttt iiaiie e enaieananieens 20 00.3 west of north
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Jordans Island, Hancock County.—The station is on the northwest point of Jordans Island, on
the south side of the entrance to Stave Island Harbor and just abreast of Yellow Island. Itis about6
feet from the edge of the rocky bluff shore line and about 12 feet above mean high-water mark.. The
station is not marked. Crabtree Ledge Light-house was used as a mark and its bearing, as scaled
from the plane-table sheet, is 49° 21/ west of north,

MARYLAND.

Baltimore, Baltimore City County.—The station is in Patterson Park, about 400 feet south of the
band stand, 6o feet east-northeast from the path, 5o feet northwest from the roadway, and 15 feet cast
of a large maple tree. The station is some distance from the station of 1904 and the above band stand
is not the one referred to in the description of the former station. The station was not marked.
Declination observations were also made at a point 2o feet distant from the station.

Cheltenham, Prince Geovge Counly.—The station is at the Coast and Geodetic Survey magnetic
observatory, on the grounds of the State Reform School.

la Plata, Charles County.—Observations were made at approximately the spot where the
principal observations were made in 1897, namely, in the open field south of the court-house yard, due
south of the south meridian stone and about 5o feet south of the middle of the road. The station
was not marked. The following true bearings were determined:

° /
East end of ridgepole on barn (mark)............ ... ..o 13 39.9 west of north
North meridian stone. . ... i o 02.2 west of north
South meridian stone. ... ... .ot 0 04.1 west of north
Northwest corner of court-house ............. ... 8 23.5 cast of north

Linden, Montgomery County.—The old station was reoccupied. It is in the middle of Prof.
M. H. Doolittle’s rear garden, g4.1 feet northwest of the northeast corner of the frame dwelling house
and S4.1 feet northeast of the northwest corner of the same building. The station is marked by a
sandstone post 6 inches square, projecting 6 inches above the ground. A small drill hole in the center
of the upper surface marks the point. The following true bearings were determined:

. < ’
Ventilator of Dr. Fox’s barn (1nark) .........cooiiiiiiiiieinnnns Sg 18.4 east of south
Lightning rod of cottage west of Mr. Doolittle’s house.......... .. 62 35.5 west of south

Oakland, Garrelt County.--The station of 1897 was reoccupied. It is the south end of a meridian
line established in that year by L. A. Bauer. It is in the grounds iu front of the court-house, about
75 feet from the sonthwest corner, about go feet from northwest corner, and about 36 feet from the
hoard walks on the south and west sides of the grounds, The station is marked by a granite post
7 by 7 inchés, lettered S. M., 1897. There is another stone in the northwest corner of the court-
house grounds 82.5 feet due north of the magnetic station. The following true bearings were
determined:

o ’
Northeast gable of Oakland Hotel (mark) .................... ... 76 49.4 west of north
Lowenstein's house, northeast gable.......... ... ....... ... ... 47 28.5 west of south
Southeast gable of Commercial Hotel ....................oo 0. 46 39.8 west of north
Proctor’s flagpole ... . 25 36.5 west of north

MASSACHUSETTS.

PBoston, Suffolk County.—The station of 1896, on Castle Island, was reoccupied as nearly as the
changed surroundings would permit. The station is approxiately in line between the Long Island
Light-house and the extreme south wall of Walworth Manufacturing Company's building in South
Boston, and’also approximately in line between the south entrance to Fort Independence and a large
tank on a distant hill to the south, It is also 11 paces to the east of a line connecting the south
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entrance of the fort with the stone marking a triangulation (?) station at the southeast end of the
island and 54 paces west of the sea wall at the southeast end of the island. ‘The station is marked
only with a small wooden peg. The following true bearings were determined:

o 4
Marine Park head house, center flagpole (mark).................. 68 25.8 west of south
White spire in South Boston ..... ......oiiiiiiiiiienees 81 57.8 west of south
Long Island Light-liouse...........oooviiniiiiiiineeenn 81 06.7 east of south
Southeast edge of fort, below top coping.........c.ooiiiiiinns 34 01.6 east of north
Southwest edge of fort, above foundation.............cooveiennen 17 16.8 west of north

MISSISSIPPL.

Ackerman, Choctaw County.—The station is on land belonging to Mr. C. A. Torbert, northwest
of his dwelling house. It is 75.0 feet from the northwest corner of a picket fence inclosing the yard
around his house, 56.2 feet from the fence on the west line of the property, 50 feet from an oak tree
12 inches in diameter bearing 15° west of south, and 22.5 feet from an oak tree 12 inches in diameter
bearing 45° east of north. The station is marked by a limestone post 6 by 6 by 36 inches projecting
2 inches above ground and lettered U. S. C. & G. 8., 1905. The following true bearings were

determined:

o 4
Court-house cupola (mark).........oooviiiieit i 4 59.6.cast of north
Presbyterian Church steeple. .. ..o 40 27.8 west of north
Methodist Church steeple . ... i 22 08.0 east of north

Brookhaven, Lincoln County.—The station of 1go1 was reoccupied. It is on the grounds of the
Whitworth Female College, east of the main building. It is 96.2, 78.2, and 88.7 feet, respectively,
from the main building, the southeast corner of the president’s house, and the fence on the south line
of the grounds. The station is marked by a limestone post 6 by 6 inches projecting about 4 inches
above ground, lettered U, 8. C. & G. 8. The following true bearings were determined:

-} /7
Presbyterian Church spire (mark) ... 2 23.0 east of south
High school cUpola. . ....ovuvvinin i 36 51.9 westof south
Apex of front cornice on Inez Hotel ..o 88 12.8 east of south

Canton, Madison Countv.—The station is on the grounds of the Canton cemetery and is toward
the northwest corner of the grounds. It isin the middle of a driveway 8 feet wide. It is 66.2 feet
from the fence on the west line of the cemetery and g9.0 feet from the fence on the north line. The
station is marked by a limestone post 6 by 6 by 30 inches set 29 inches in the ground and lettered on
top U. 8. C. & G. S., 1905. The following true bearings were deternined:

. o 7/
Point of cupola on court house (mark) ... ... 58 4o0.9 west of north
Cupola of the public school building ..o 83 55.5 west of north
Colored M. E. Churchisteeple.......oovviiiiiiiiiienns 69 47.3 west of north
Presbyterian Church steeple ... 48 43.1 west of north

Clarksdale, Coahoma Comzly.——’rhe station is on the grounds of the county court-house, southeast
of the building.. It is 36.1 feet and 47.6 feet, respectively, from the wire fences on the cast and south
lines of the grounds and 108.0 feet from the southeast corner of the building. The station is marked
by a limestone post 6 by 4 by 36 inches set flush with the ground and having.a }4-inch hole asa
center mark. The following true bearings were determined: *

-} 4
M. E. Church spire (mark) .....oooo v 78 24.4 east of south
Point of cupolaonthe jail ... .. oooovriiiias i 87 37.0 west of south

Episcopal Church spire. . ......oviiiiien e 84 28.4 cast of north
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Fayette, Jefferson County.—The station is on the grounds of the Fayette Academy and High
School, southwest of the building. It is 156.2 feet from the southwest corner of the school building
and 70.5 feet and 53.7 feet, respectively, from a large red-oak tree 6 feet in diameter at base, bearing
10° west of south, and a board fence on the west line of the grounds. It is also 150 paces from the
Natchez and Jackson branch of the Yazoo and Mississippi Valley Railway. The Station is marked
by a limestone post 6 by 6 by 32 inches, set flush with the ground and lettered U. 8. C. & G. S., 1905.
The following true bearings were determined:

o /7
Point of court-house cupola (mark) .........cooeeiiveeiaeennes 84 55.8 west of north
McClure & Harper store, apex center of front cornice............ 60 59.5 west of north
M. E. Churchsteeple................ e e e 44 55.2 west of north

Greenville, Washington County.—The station of 1890 could not be reoccupied. The new station
is in the Gentile cemetery, one mile due south of the court-house. It is on the south edge of the large
circular driveway and is 173.0 feet and 168.0 feet, respectively, from two red-oak trees bearing 5° west
of south and 10° east of south. It is also 73 paces from an iron fence on the east line of the grounds.
The two oak trees are on the south line of the grounds. The station is marked by a limestone post
6 by 6 by 30 inches set flush with the ground and lettered on top U. 8. C. & G. 8., 1905. The follow-

ing true bearings were determined:

o ’
Point of court-house cupola (mAark) .......ooveieinencinieienen 1 33.0 east of north
Colored Methodist Church steeple. ..o 50 45.9 west of north

Hazlehurst, Copiah County.—The station is on land belonging to Mr. W. S. Howard, in the north
part of the town. It is about 100 yards northeast of Mr. Howard’s dwelling and just south of an open
summer house in a circular reserve. It is 26.0 feet from the south edge of the summer house and 20.3
feet and 21.4 feet, respectively, from two small pecan trees Dearing south 60° east and south 60° west.
The station is marked by a limestone post 6 by 6 by 30 inches set 29 inches in the ground, lettered
U.S. C. & G. S., 1905. The following true bearings were determined:

© 4
Base of flagstaff on the court-house (mark)...........0 s 9 43.0 west of south
Baptist Church spire................oovvenn e e 7 08.4 east of south
Methodist Church spire. ... ..ovoiiiiiii s 6 49.4 west of south
Top of tank of city WAtErWOIKS « v vt ie i 13 33.1 west of south

Indianola, Sunflower Counly.—The station is in the yard surrounding the dwelling house of
Dr. H. C. Kent, which is a new frame structure. It is southeast of the building and 30.6 feet and
29.5 feet, respectively, from the picket fences, on the south and east lines of the yard. 1t isalso 43.0feet
from the southeast corner of the house. The station is marked by a limestone post 5 by 5 by 24
inches, lettered on top U.S. C. & G. S., 1905, and set flush with the ground. The following true
bearings were determined:

o 4
Point of court-house cupola (mark) ..........cocovvrieereen 2 22.2 west of south
P. C. Chapman’s house cupola ... ... ... viinrienrarnrioees 22 16.8 west of south
. Presbyterian Church steeple ................ovonn e 74 18.2 west of south

Kosciusko, Attala County.—The station is on the property of Mr, William Galloway, in the south-
east part of the town, and is in the yard in front of the dwelling house. It is 101.7 feet and gg.1 feet,
respectively, from the southwest and southeast corners of Mr. Galloway’s house and 54.6 feet back
from the fence along the west line of the yard. “The house is occupied at the present time by Mr.
B. F. Taylor, a merchant of Kosciusko. The station is marked by a limestone post 6 by 6 by 30
inches set flush with the ground and lettered on top U. S. C. & G. S., 1905. The following true

bearings were determined:
o 4

Spire of the new Presbyterian Church (mark)........ooveveeenn 15 16.2 west of north
Court-house CUPOIa ... .c.vverniiuiinnme i airar e 45 49.0 west of north
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Liberty, Amite County.—The station is on the lot of the-Baptist Church, southeast of the building.
It is 51.6 feet and 71.8 feet, respectively, from the southeast and northeast corners of the building. It
is also g4.1 feet from the east side of the road or street passing east of the lot. The station is marked
by a limestone post 5 by 7 by 32 inches, sunk flush with the ground and lettered on top U. S.C. &
G. S., 1905. An.iron bar 1 by 13 by 45 inches was set 195 paces due north of this stone to mark
a meridian line. It was left projecting about 1 inch out of the ground. This bar is 12 feet from the
. picket fence around Mr. N. S. McLain’s house and opposite the southeast corner of the yard. The
following true bearings were determined:

[+ ’
Point of court house cupola (mark)...........ooiiiinn 15 26.8 east of south
- Middle gable of Mr. N. S. McLain’s house....................... 3 45.6 west of north

Macon, Noxubee County.—The station is on the grounds of the Macon public school, west of the
building. Itis 122.1 feet and 109.0 feet, respectively, from the southwest and northwest corners of the
schoo! building, and 42.6 feet from a cedar tree 12 inches in diameter, bearing 80° west of mnorth.
The station is marked by a limestone post 6 by 6 by 32 inches, set flush with the ground and lettered
. S. C. &G. 8., 1905. The following true bearings were determined: ’

[} /
Court-house cupola (mark) ... i 21 26,5 west of south
Presbyterian Church steeple ... et 18 43.6 west of south
Methodist Church steeple. .......coooiiiiiiiiaeennn e 48 33.6 west of south

Magnolia, Pike County.—The station is on an open square of ground belonging to the city of
Magnolia and reserved for school purposes, near the middle of the south part of the square. Itis
51 feet, 144 feet, and 153.8 feet, respectively, from the south line of the grounds, the middle of Prewett
street east, and the west line of the grounds. “This square is in block 30 and is about one-fourth mile
northwest of the court-house. The station is marked by a limestone post 6 by 6 by 30 inches, set
28 inches in the ground and lettered U. 8. C. & G. S., 1905 A similar post was set 345 feet north of
this post, marking a meridian line. “This north stone is at the south edge of the sidewalk on the north
side of Myrtle street and is unlettered, but has a center mark. The following true bearings were
determined: '

o ’
Presbyterian Church spire (mark).........ooooiiiaiiiiiienn 85 38.4 east of north
North gable of west wing of B. F. Walker’s house ............:... 49 03.4 east of north

Meadville, Franklin County.—The station is on land belonging to Mr. J. A. Haley and is about 75
feet southwest of proposed site of frame house Mr. Haley expects to erect during the summer of 1905.
It is 28.3 feet from the southeast corner of Mr. V. H. Torrey’s yard, 92.8 fcet from the northeast corner
of his lot, and 72.7 feet from the southeast corner of his house, - It is also just beyond the end of the
first side street running south from the main thoroughfare after passing the Masonic Hall going east.
The station is marked by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered
ontop U. 8. C. & G. 8., 1905. An jron spindle or wagon skein was sunk just below the ground 420
feet due north of the marked stone. This spindle is 30 inches from the fence along the north side of
the main street and is between the footpath and the fence. The following true bearings were
determined: ’

o] 4
Court-house cupola (mark)......: e e 63 14.5 east of north
Masonic Hall, east gable. .. ......c.oooviin ceeen s e 43 09.1 west of north

Kolling Fork, Sharkey County.—The station is on top of a large prehistoric mound, situated on
what is known as the ‘“ Mound Plantation,” belonging to Mr. D. L. Moore, of Harrisburg, Ky. Itis
three-fourths of a mile almost'due south of the county court-house. The mound is said to be 70 feet
high and is about oo feet in diameter on the top. The station is about 10 feet northeast of the
center. No trees are on top large enough for reference marks. The station is marked by a lime-
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stone post 5 by 5 by 32 inches, set 30 inches in the ground and lettered U. S. C. & G. 8., 1905. The
following true bearings were determined:

o /
Presbyterian Church steeple (mark).. ............o.oiiiiinnn 13 18.3 east of north
Point of cupolaon court-house............. .o 6 19.8 west of north
Methodist Church steeple. ... ..o oo 7 41.3 west of north

Rosedale, Bolivar County.—The station is in the north part of the town on land belonging to Mr.
Charles Scott. It is 89.9 feet from a board fence south, 111.9 feet from a double pecan tree bearing
about 75° east of south, and 20.7 feet from a sycamore tree 14 inches in diameter, bearing 30° west of
north. The station is marked by a limestone post 5 by 5 by 32 inches, set flush with the ground and
lottered U. S. C. & G. 8., 1g05. The following true bearings were determined:

o /7
Cupola on Mr. Frank Scott’s house (mark) ...................... 0'26.8 east of south
Baptist Church spire.............o0 i 8 58.2 east of south
Episcopal Church spire .............. ..o 18 44.3 east of south

Tunica, Tunica County.—The station is on the grounds of the county court-house, southwest of
the building. It is 37.5 feet and 39.1 feet, respectively, from the board fences on the south and west
‘lines of the grounds, It is also 84.4 feet and 147.4 feet, respectively, from the southwest corner of the
porch at the main entrance of the building and the southeast corner of the building. The station is
marked by a red-cedar post 6 inches in diameter, 32 inches long, set flush with the ground. A
38-caliber brass shell driven in the top of the post marks the exact spot. The following true bearings
were determined:

o 7
Methodist Episcopal Church spire (mark) ................... ... 20 56.1 west of south
Hast gable of Leo Lesser'sstore.............oooove oot 65 57.6 west of north
South gable of R. C. Irwin’shouse...............oooiiinen 6 24.6 west of north

Waynesboro, Wayne Connly.—The station is on the large square of land belonging to the county
adjoining the court-house square, and is southwest of the court-hiouse, It is 225.7 feet from the south-
west corner of the jail, 197.0 fect from the southwest corner of the school building, and 159.5 feet
from the southeast corner of the school building. The station is marked by a yellow-pine post 2 feet
long, sunk flush with the ground. A brass screw marks the exact spot. The following true bearings
were determined:

© /
Baptist Church spire (mark). ... 57 15.7 east of north
South gable of J. P. Wetherbee's house ............ e 50 17.0 west of north

Woodville, Wilkinson County.~—The station is on the grounds of the Woodville public school,
west of the building. It is 122.9 feet and 134.0 feet, respectively, from the southwest and northwest
corners of the school building. It is also 41.8 feet from a board fence on the west line of the grounds.
“The station is marked by a limestone post 6 by 6 by 30 inches, set flush with the ground and lettered
ontopU.S. C. &G. S, 1905. A 3-inch hole, one-half inch deep marks the center, ‘The following
true bearings were determined:

o /
Methodist Church spire (mark)......cooeviiiiiiiiie oo 6 r1o.1 west of north
Baptist Church steeple...........cocveeenennnn [P 57 43.4 east of north

MISSOURIL

Greenville, Wayne County.—The station is on the grounds of the Greenville public school, north
of the building. It is 85.3 feet and 68.2 feet, respectively, from the northwest and northeast corners
of the building. It is also 54.3 feet from the east line of the school grounds. The station is marked
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by a sandstone post 6 by 6 by 32 inches, lettered U. S. C. & G. S., 1905, and set 3o inches in the
ground. The following true bearings were. determined:

o /
Baptist Church spire (mark). ... 65 10.9 west of south
Cliristian Church spire ... ..o 53 46.6 west of south
Cupola on Masonic Hall, east gable ... 62 49.2 west of south ,

Houston, Texas County.—The station is on the grounds of the Houston public school, southeast
of the building. It is distant 111.6 feet and 121.9 feet, respectively, from the southeast corner of the
east wing and the southwest corner of the main part of the building. It isalso 45.5 feet and 84.1 feet,
respectively, from the picket fences on the east and south lines of the grounds. The station is marked
by a sandstone post 6 by 6 by 32 inches, set 31 inches in the ground and lettered U. 8. C. & G. 8., 1905.
The following true bearings were determined:

[ 7
Christian Church spire (mark) ... ... i 63 35.4 east of north
M. E. Church South, spire ...... ... oo ... 81 55.7 east of north
M. E. Church North, spire....... ...y 68 17.6 east of south

Mount Vernon, Lawrence County.—The station is on the grounds of the public school in the east
part of the town, and is northwest of the building. It is 119.0 feet and 152.2 feet, respectively, from the
northwest and northeast corners of the building. The station is marked by a limestone slab 3 by 8
by 32 inches, set 31 inches in the ground, lettered U. S., and having a cross for a center mark. The

following true bearings were determined:
o 4

Point above center of face of clock on tower of court-house, east side
(IATK ) oot 69 24.2 west of north
Bisection of smallest part of ornament on corner of store southeast ]
corner of courl-hoUSE SQUATE. .. .. .o eurit e, 77 15.9 west of north

NEVADA.

Carson City, Ormsby County.—The station of 1894 being no longer available, a new station was
established in the western part of the county fair grounds, about one-half mile east of the town
center. It is within the oval of the race track due north of the judge’s stand, a little east of north of
the grand stand, and just north of a fence running east and west dividing the oval in approximate
halves. It is 78 feet east of the fence surrounding the race track, 72.2 feet north of the fence running
east and west through the oval, and 98.6 feet southeast of the seven-cvighths mile post on the race track.
The station is marked by a granite post 8 by 8 by 30 inches, with a cross cut in the top to mark the
exact spot, and showing 1 foot above ground. The following true bearings were determined:

. o 7’
Top of flagstaff on cupola of State Orphans’ Home (mark)........ 24 44.9 west of south
Top of flagstaff on cupola of pavilion........ ... 67 30.7 west of south
Top of flagstaff on State capitol building ..............cooveeennn 80 09.2 west of south
Top of flagstaff on judge’sstand...................... I 2 06.2 west of south

Elko, Elko County.—The station of 1881 was reoccupied. It is on the grounds of the County
Hospital, formerly the State University, in the rear of the main building. It is 232.8 feet from the
southwest corner of the building, 62.5 feet from a fence to the north, 12.6 feet from a fence to the
west, and 149.9 feet from the cemetery fence to the south. It is marked by a blue glass bottle buried
1 foot below the surface of the ground. The following true bearings were determined:

°o 4

Court-hnuse flagstaff (mark). ... 2 32.0 west of south
Top of Episcopal Church steeple ......o..vovvieiiiinienn 5 59.4 west of south
Presbyterian Church spire ... oo 3 38.2 east of south

High School flagstaff. .. .. .. ..o 9 39.2 west of south
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Hawthorne, Esmervalda County—The station is in the northwestern part of town in the north-
west corner of the court-house grounds. It is about 6 feet south of the property line to the north and
about 39 feet east of the property line to the west. It is 223 feet a little west of north from the north-
west corner of the court-house and. 241.6 feet northwest of the northeast corner of the court-house.
The station is marked by an oak stake, 4 by 5 inches, showing about 4 inches above ground, with a
cross sawed in the top to mark the exact spot. The following true bearings were determined:

o 4
Ornamental point of south gable of house (mark)................ 14 07.8 west of south
Low pyramidal mountain peak.. ... 45 37.9 west of south
Center of highest point Mount Grant................ococnene ... 73 08.8 west of north
Flagstaff on schoolhouse . ... .....oviiiiiaiieceens 70 28.2 east of north

Sodaville, Esmeralda County.—The station is on Government land about 10 feet east of the east-
ern township line and almost directly in line with a post marking a point in the township boundary
and the highest point on White Mountain. This post is about 1 200 feet almost directly east of the
railroad station and is northwest of a crushing mill not in operation. ‘It is also about 150 feet south
of a small shack or dugout, with only the roof showing above ground. The station is 91.9 feet a little
east of north of the above post and 110 feet south of the shack or dugout. It is marked by an oak
stake, 214 by 2 inches, showing about 6 inches above ground, with a cross sawed in'the top to mark
the exact spot. The following true bearings were determined:

Q 14
Highest point on White Mountain (mark)....ooiviiiie 22 30.2 west of south
South edge at top of smokestack on crushing mill................ 50 11.2 west of south
Flagstaff on building adjoining railroad station............... ... 62 34.2 west of south
Top of flagstaff on building intown.........cviiriaeeene 62 12.2 west of south

Yerington, Lyon County.—The station is near the line between two fields owned by Mr. Henry
Hansen, about 800 feet east of Mr. Hansen’s house. It is a little over one-fourth of a mile east of
south of the schoolhouse. It is a short distance east of the southeast corner of a field which extends
to and just north of Mr. Hansen's house. It is 253 feet a little north of east of the hay derrick, 74.5
feet east of the southeast corner of a fence surrounding the field described, and 313.3 feet north of a
fence on the northern border of a road to the south, running east and west. The station is marked
by a red tufa post 6 by 6 by 24 inches, lettered U. S. C & G. 8., 1905, on the south side, with a hole in
the top to mark the exact spot. The following true bearings were determined:

o /
Top of flagpole on schoolhouse (mark). ... 11 36.9 west of north
Top of belfry on Methodist Church. ..........ovivirinnreees 18 00.1 west of north
Ball on flagstaff of post-office ... ool 23 01.8 west of north

NEW JERSEY.

Belvidere, Warrven County.—The station is on a formation of limestone on a hill about one-fourth
of a mile north of the town center. Itison the property of Mr. Aaron Keyser, northeast of Mrs.
Mackey’s house, and northwest of a house where there was at one time a seminary. These two houses
are about 100 feet apart, and the latter ‘is owned by the Philadelphia Trust Company. Two old fence
lines and two old roads form a small square in which the station is located. It is 44.4 feet northeast
of the northeast corner of the fence and hedge surrounding the house of Mrs. Mackey, 91.8 feet north-
west of the northwest corner of the hedge surrounding the old seminary huilding, 79.2 feet northwest
of a large maple tree, 54.6 feet southeast of the southernmost of three maple trees which are along an
old road and in a row extending north and south. The station is marked by a marble post 30 by 6
by 6 inches, sunk until 1 inch is above ground, and lettered U. 8, C. & G. 8., 1904. The following
true bearings were determined: .

° 7 .
Baptist Church spire (mark).............. R, e 5 50.1 east of south
Base of flagpole on silk factory........ .. .cooiiiiiiiiieen 1 08.2 east of south
Northwest edge of Mrs, Mackey’'shouse ....... ....coooeeeenenes 46 36.2 west of south

East edge of ball on cupola of old seminary building ............. 36 08.3 east of south
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Morristown, Morris County.—The station is in the northeast corner of the grounds of the Morris-
town School—about 2 miiles northeast of the town’s center—northeast of the main school building, north
of the baseball diamond, and about 34 feet south of a row of bushes marking a property line. It is
69% feet a little to the south of cast from alarge lone apple tree which forms part of an old orchard,
and 139.1 feet a little to the north of west from the northeastern edge of a short, high board fence
forming the back stop of the baseball diamond. The station is marked by a Georgia sandstone post
28 by 6 by 6 inches, sunk flush with the ground and lettered U. 8. C. & G. S., 1904. The following
true bearings were determined:

o ’
Ball on cupola of school dining room building (mark)............ 51 20.3 west of south
East edge of ball on cupola of main school building . ............. 58 34.8 west of south
East edge of ball on cupola of upper house, northeast wing of school. 55 01.8 west of south
Cupola of Andrew Colb's barn in Parcipany ........oeccevieiennoes 21 59.4 west of north

Newton, Sussex County.—The station is upon a slate formation upon a hill overlooking the town.
It is in the northern part of the grounds of the Newton Collegiate Institute, a little to the east of
north from the dormitory building and nearly in line with the eastern side of the same. It is 28.8
feet from a fence to the north and 56.4 feet from a fence to the west—both fences being boundaries to
the immediate grounds of the school. It is also about 162 feet northeast from the northeast corner of
the dormitory building, and is just 19.2 feet north from the northern edge of a rock 3.7 feet by 1.6
feet, which shows flush with the ground. The station is mnarked by a marble post 29 by 6 by 6 inches,
sunk 1 inch below the surface of the ground and lettered U. S. C. and G. S., 1904. The following true
bearings were determined:

o ’
Episcopal Church spire (Mark) ...ooo i 59 31.0 east of south
First Presbyterian Church spire.. ..o oo 66 50.3 east of south

St. Joseph’s Catholic Church SPITE ..o 43 36.6 east of south
’ NEW YORK.

Buffalo, Evie County.—The station of 1885 being no longer available, a new station was estab-
lished, as near to the old one as the changed surroundings would permit. The present station is in
the parade grounds of Fort Porter, in front of the main barracks and in the rear of the stone building
known as the * Castle’ and occupied by the commandant of the fort. Itis roughly at the intersec-
tion of two lines, one connecting the middle of door 11 of the barracks and the northwest corner of
the Castle and the other joining the southwest corner of the adjutant’s quarters and the southwest
corner of the building 34 and 35. Owing to possible changes the station was only tnarked with a tent
peg, about 15 inches long and 1% inches square, driven flush with the ground. This station is 108.7
feet from the extreme northwest corner of the Castle and 84.2 feet from the board fence in the rear
of it. The following true bearings were determined:

o ’
Spire of Episcopal Church at Old Ladies’ Home (mark) ... ...... 20 04.9 east of north
Southwest corner, above water table, of building No. 34-35........ 70 44.3 west of south

Carmel, Putnam County.—The station is on the western shore of Lake Gleneida, on a strip of
land surrounding the lake, owned by the city of New York. The land is held to protect the lake,
which is used as a water supply. The station isin a field southeast of Mr. Weeks’s house and is about
. three-fourths of a mile southwest of the town. Tt is 75 feet from the western edge of the lake, 140.6
feet from a stone wall to the north, 232 feet from a stone wall to the west, 118 feet northwest of an
oak tree on the border of the lake, and 128.5 feet southeast of an oak tree in the northwest corner of
the field. ‘The location of the stone is known to-Mr. Manning, the superintendent of the grounds,
The station is marked by a marble post 30 by 5% by 5% inches, lettered U. 8. C. & G. 8., 1904, having
its top extending about 4} inches above the ground. The following true bearings were determined:

] 4
Presbyterian Church spiré (mark) ..., 74 08.0 east of south
Methodist Church steeple ................. e e 71 45.1 east of north
Tip of Ted CUPOTA . oo\t viiet i 61 14.1 east of south

North edge of roof of railroad station ............ e 5I 20.0 east of south
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Deihi, Delaware County.--The station is on the county farm, 2 miles southwest of the village,
on the hillside southwest of the dwellings. It is about 63 yards southwest of the nearest corner of.
the smaller dwelling, about 100 yards southeast of the nearest corner of the barn. The station is
marked by a marble post 5 by 8 by 24 inches, lettered on top U. S. C. & G. 8., 1905, and showing 3
inches above the ground. The following true bearings were determined:

. o /’
Northwest gable of E. B. Sheldon’s house (mark)....... ..o 30 o1.5 east of north
West gable of R. B, McFarlane’s barn...........ooovvevieeenns 78 38.3 cast of north
East gable of T. D. Middlemist's 1720 < 3 WA 71 30.5 west of north
Tip of ventilator on farm barn ... 38 o1.5 west of north

Fire Island, Suffolk County.—The station is on the western part of the island on a piece of marshy
ground near the Fire Island life-saving station. It is northeast of the life-saving station, northwest
of Baker Lawrence's house, southeast of Harry S. Smith’s house, and southwest of the light-house
which is a little over ‘onec-half mile distant. It is 129.2 feet from the northeast corner of the life-
saving station, nearly in line with the light-house, 6.9 feet from the southeast corner of Orlando
Peterson’s house in direction a little north of east, about 42 feet east of a path running north to the
Great South Bay, and 73.9 feet north of the northwest corner of a long, low board shed. The station
is marked by a marble post 54 by 6 by 6 inches, projecting 18 inches above ground and lettered
U.S. C. & G. S., 1904. The following true bearings were determined:

o /
Point at top of roof on Western Union telegraph tower (mark) .... 74 17.9 east of north
Ball on top of light-house ...........ooivi i 45 15.5 east of north
Top of flagpole on Surf Hotel ...t ‘...... 53 37.4 cast of north

Goshen, Orange County.—The station is in the southeastern part of the grounds of the Goshen
Driving Association, in the eastern part of the oval within the jogging track. It is northeast of the
stables and barn of Parkway farm, 148.4 feet north of the nearest root of a large lone oak tree on the
southern edge of the jogging track, 185.7 feet west of the wooden fence on the eastern border of the
jogging track, and 145.3 feet a little west of south from the nearest root of a large oak tree on the
northeastern edge of the jogging track. The station is marked by a marble post 30 by 5} by 5%
inches, projecting 3 inches above ground and lettered U. 8. C. & G. 8., 1904. The following true
bearings were determined: ,

(] 4
Rod on court-house cupola (mark) .................. e 86 58.3 west of north
West edge of horizontal arm of cross of Presbyterian Church steeple. 79 51.6 west of south
Methodist Church steeple ...................... e 84 16.8 west of north
Cupola on county building. ... ...t e 86 26.2 west of south
Verticle arm of church steeple Cross ..........oooooiinianeens 64 11.3 west of north

Greenport, Suffolk County.—The station is in the northern part of the school grounds, just south
of a row of six large trees extending east and west and almost in a line north of the back entrance of
the school building. 1t is 18.8 feet southwest from a maple tree—the third from the east in the above
row—18.5 feet southeast from a linden tree, the third from the west, 102.6 feet from a fence to the
cast, 64.1 feet from a fence to the west, 76 feet from a fence to the north, 200 feet from the northwest
corner of the high school building, and 208.5 feet from the northwest corner of the public school
building. The station is marked by a marble post 30 by 10 by 10 inches, sunk flush with the ground
and marked U. S. C. & G. 8., 1904. . The following true bearings were determined:

) o ’
Spire of Catholic Church (mark). ... 45 27.4 west of south
Top of spire of kindergarten ............ ... .. 12 02.4 west of south
Spire of publicschool . ... i 5 59.8 east of south

South edge of top of nearer of two smokestacks on ice plant ...... 88 41.8 east of north
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Kingston, Ulster County.—The station is about 2 miles northeast of town in the southwest part of
the grounds of the almshouse, in a group of apple trees. It is 137.2 feet from a wooden fence to the
south, 238 feet west of the almshouse flag pole and 164.5 feet south of the southwest corner of a small
outhouse west of the almshouse. The station is marked by a marble post 30 by 5Y% by 5% inches,
lettered U. 8. C. & G. S., 1gu4, and sunk with the top about 2 inches above ground. The following
true bearings were determined:

© /7
Presbyterian Church spire (mark)........ooooviieenns e 59 51.9 west of south
First Dutch Reformed Church steeple ........ ... 71 21.3 west of south
Point on topof red cupola . ... 68 16.9 west of south
Point on top of whitecupola. ... 66 28.3 west of south

Montauk FPoint, Suffoll County.—The station is on the grounds of the Ditch Plain life-saving
station, about 21 miles southeast of the railroad station, and almost due south of Mr. Dickenson’s house.
Itis 110.9 feet a little east of north from the northeast corner of the main building of life-saving station,
115 feet east of the northeast corner of the work shop, and 156.2 feet northwest from the northwest
corner of the box surrounding the well. " The station is marked by a marble post 30 by 6 by 6 inches,
lettered U. S. C. & G. S., 1904, and showing 4 inches above the ground. The following true bearings
were determined:

o 14
Montauk Inn water-tower (mark) ......... . 69 18.1 west of north
Highest point of roof onthird house. ..., 40 52.7 east of north
Point on west end of roof of Mr. Baker’s louse.................... 67 05.2 east of north

Monticello, Sullivan County.—The station is in the southern part of the oval within the race track
of the Monticello Driving Association, nearly due south from the judge’s stand. It is about 1 mile
southwest of the railroad station. It is 120.1 feet from the fence line to the south, 191 feet from the
fence line to the west, and 164.8 feet from the fence line to the east. The location of the station is
known to Mr. Coney, who owns a large section of the ground surrounding the race track. The station
is marked by a marble post 30 by 5% by 5} inches, lettered U. S. C. & G. S., 1904, and showing 4
inches above the ground. The following true bearings were determined:

Rod on center of barn belonging to Monticello Driving Associa- ° 7

tion (mark) ...t R 15 47.0 west of north
Rodoneastendof barn............coiiiiiiiiiiiiiiiiien 14 47.2 west of north
Rodoneastend of house. ...t iiieaans 3 07.6 west of north
Flag pole on judge’sstand ........oooiiiiiii il 16 16.6 west of north

New City, Rockland County.—The station is in the northwest corner of the New City fair grounds,
northeast of the exhibition building and northwest of the grand stand. It is 50.1 feet west of a large
chestnut tree, 65.6 feet from a board fence to the north, 206.1 feet north of the northeast corner of the
covered part of the grand stand, and 132.9 feet northeast of the northwest corner of the exhibition
building. The station is marked by a marble post 30 by 6 by 6 inches, sunk flush with the ground
and lettered U. 8. C. & G. S., 1g0o4. The following true bearings were determined:

o 4
New City public school cupola (mark)....... ... 37 09.9 east of south
Spire on Mr. Verdon's barn .....o.oiiiiiiii 16 22.8 east of north
Ball on flag pole near railroad station ............ooooiiiii 22 23.4 east of south

Oxford, Chenango County.—Two stations were occupied, Station A is on the grounds of the
Woman’s Relief Corps Home, about 1% miles east of the village. It isin line with the northeast end
of the Home building, produced to the west and 65 feet from a large tree and in line with it and the
southwest corner of the building. There is another tree 93.7 feet southeast from the station. The
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station is marked teniporarily by a stake, which will later be replaced by a suitable stone. The fol-
lowing true bearings were determined:

. o 7
Southeast gable of barn across the valley (mark) ...n..e 3 15.8 west of north
Baptist Church spire ...t e 58 36.5 west of south
St. Paul Church spire. . ... ...coieeiiii e 51 26.4 west of south

Station B is as near the station of 1885 as could be determined from the description. It ison‘the
crest of the small hill back of Mrs. Dodge’s house and barn, on Scott street, at the end of Taylor street.
Lt is about 1o feet east of a line joining a small tower on the bank building and a church spire beyond.
The station is not marked. 4

Oyster Bay, Nassau County.—The station is about 2 miles southeast of the town in a field of the
Moyser Brothers' farm. This field is just northwest of and adjoining the grounds about the Moyser
Brothers’ house. The station is in the northwestern part of this field, 188.9 feet from a fence to the
northwest, 163.7 feet from the road fence to the southwest, about 270 feet from a fence to the northeast,
and 84.2 feet a little to the west of north from a rather large rock which shows above ground to the
extent of T by 1% feet. The station ismarked by a marble post 30 by 6 by 6 inches, projecting 4 inches
above ground and lettered U. 8. C. & G. 8., 1904 The following true bearings were determined:

Q 4
Spire on Moyser Brothers’ barn (mark)....ooovvieneii i 20 10.4 east of south
Fast edge of ball on Moyser Brothers’ flag pole................... 19 17.3 east of south
East gable of Moyser Brothers’ barn...........ocooniiieeeeen 23 25.1 east of south
West edge of Moyser Brothers’ house ........ e 9 o1.8 east of south

Poughkeepsie, Dutchess Couniy.—The station is in College Hill Park, in the northeast part of a
field, which is northeast of the park building. This field is next to and south of the field to be used
as a children’s playground. The station is 147.9 feet southeast of a large chestnut tree on an old
property line to the north, go feet from this old property line to the north, and 106 feet a little to the
south of west of a large rock showing above ground to the extent of about 22.5 feet by 10 feet. The
station is marked by a marble post 30 by 5% by 5% inches, set 1 inch above the surface and lettered
U. 8. C. &G. 8., 1904. The following true bearings were determined:

’

Point at top of roof at north end of College Hill building (mark).. 62 45.3 west of south

Point at top of greenhouse east of College Hill building .......... 56 o1.2 west of south
Point on roof of red water tower ... ... ... il 79 50.3 east of south
South edge of base of flag pole north of College Hill building..... 66 30.6 west of south

Setauket, Suffolk County —The station is on the grounds of the Emma S. Clark Memorial Library,
on a slight rise of ground, about 223 feet back and west ot the library building. It is r21.3 feet from a
fence to the south, 115.7 feet from a fence to the north, 206.3 feet from a fence to the west, and 203
feet east of a lone apple tree a little to the east of the west fence. The station is marked by a marble
post 30 by 6 by 6 inches, sunk flush with the ground and lettered U. S. C. & G. S., 1904. The follow-
ing true bearings were determined:

o 7

Episcopal Church spire (mark) ........coveeinniarinanrennaees 6 11.8 west of north
Setauket public sCH00l CUPOIA. ..ot veeeeriiiiia e 8 00.1 east of north
Presbyterian Church spire ;. .......oiiiiiiiiiiinnireranenens 26 58.1 east of north
Benjamin T. Jayne’s monument....... R 63 06.6 east of north

West Hamplton, Suffolk County.—The station is in the southwest corner of the grounds of the Union
public school, between West Hampton and West Hampton Beach, and about three-quarters of a mile
east of West Hampton. It is 71 feet from ‘a board fence to the west, 61.3 feet from a board fence to
the south, 187 feet southwest of the southwest corner of the school building, and 217 feet southwest of
the southeast corner of the school building. The station is marked by a marble post 30 by 6 by 6
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inches, lettered U. 8. C. & G. S., 1904, and sunk 1 inch below the surface of the ground. The follow-
ing true bearings were determined:

[} 4
Top of south edge of cylinder of water tank of R. A. Ward (mark). 65 25.6 west of south
Vane (figure of bull) on R. L Cutter’sbarn..................... 25 05.5 west of north
Spire on J. W. Rockefeller’sbarn ...t 18 12.2 west of north
Ball on schoolhouse flagstaff ....................o..oo il 50 11.4 east of north

Observations were also made at a point 45 feet from the principal station, in line to R. A. Ward’s
water tank.

White Plains, Westchester County.—The station is in the extreme southeast corner of the grounds
of the Bloomingdale Asylum for the Insane, about 14 miles southeast of the town center. It isin
an apple orchard just southeast of the Bloomingdale stables. It is 162.5 feet from a stone wall to the
south, 74.5 feet from a stone wall to the east, 71.3 feet a little west of north from an apple tree. The
station is marked by a marble post 30 by 5% by 5% inches, sunk with the top about 3 inches above
ground and lettered U. 8. C. & G. 8., 1904. The following true bearings were determined:

o s

Cupola of Howard Willis’s barn (mark) ............... c..ooeenn 17 26.8 cast of south
Tip of flag pole on tower on Whitelaw Reid’'shouse............ ... 71 15.4 east of north
Ball on flag pole of public school ... 22 03.5 east of north
Southwestern tower of Bloomingdale Asylum .................... 50 56.2 west of north
Cupola on Bloomingdale Asylum ..........oovvinii ... 45 15.0 west of north

NORTH CAROLINA.

Salisbury, Rowan County.—The station is in Chestnut Hill Cemetery 17.7 fect due south of the
south stone of the meridian line established by Mr. J. B. Baylor in 18¢8. This stone.is in a grass plot
near to the point where the main road from the south enters the cemetery. The north stone stands
near the center of the cemetery near the highest point of the main north and south road. Each
stone is about 8 by 8 inclies on top and projects about 10 inches above ground. The following true
bearings were determined at the magnetic station:

© 7/
" Lutheran Church spire (mark) .......co.ciiiiiiiie e 47 55.8 east of north
Smokestack, Salisbury cotton mill.......... oo 85 34.1 cast of south
North meridian Stone .. ...t ir et i e o 01,2 west of north

Wadesboro, Anson County.—The station of January, 1904, was reoccupied. It is near the south-
west corner of W. B. Little's front yard. It is 22.4 feet from the west fence, 21.4 feet from the south
fence, and 82 feet from the southwest corner of the house. It is marked by a brown stone 36 by 8 by
10 inches, projecting 6 inches above the ground and having a drill hole in the top. The following
true bearings were determined in January, 19o4:

o /
Pee Dee Institute cupola (mark) ..o 15 46.8 west of north
John Mill’s house cupola . ....o.vuvii e 1 36.6 east of north
Public school cupola . ...ooiiiiie e 45 15.6 east of north
Cotton mill, southeast edge. ... ... ..o 39 06.1 west of south

NORTH DAKOTA.

Fargo, Cass County.—The station is in the Riverside Cemetery 2}{ miles south of the center of
the city, on a strip of ground reserved for park effects, skirting the brow of the hill along the river; it
is about 250 feet north of the pump house and immediately southeast of the Morris monument. Obser-
vations were made over the drill hole in the top of a Kettle River sandstone monument 8 by 10 by 20

56—o05——12
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inches, the top cut 8 by 8 and lettered U. 5. C. & G. 8., 1905. The Jollowing true bearings were
determined:

o /
Largest spire on City High School (mark)..........cveiiiinnen 16 59.2 west of north
Pole on largered barn...... ... ....coinnns il 27 26.6 west of south
South edge of chimney on small farmhouse..........ccoooverneee. 59 35.1 west of south
Spire on Fargo College, main building.......... ..ot e 10 47.9 west of north

OHIO.

Athens, Athens County.—The station of 1898, on the grounds of the Ohio University, was reoccu-
pied. It is 149.7 feet and 134.4 feet, respectively, from the southeast and southwest corners of the
Engineering Hall, 166.1 feet from the southeast corner of the main building, and g6 feet from the
edge of the curbstone on the north side of Mulberry street. It is marked by a sandstone post having
a copper station mark lettered U. S. C. & G. S. The following true bearing was determined:

o 4

Cupola on east wing of Insane Asylum (mark) ... 46 08.2 west of south

Cadiz, Harrison Counly.—The station is on the grounds of the Cadiz public school, in the large
‘open space south of the school building. It is 170.6 feet and 175.2 feet, respectively, from the south-
east and southwest corners of the school building. It is also 112.5 feet from a board fence on the
west. The station is marked by a sandstone post 6 by 8 by 30 inches, set flush with the ground and
lettered U. S. C. & G. S., 1904. A drill hole one-half inch deep in the center marks the point. The
following true bearings were determined:

° I
United Presbyterian Chuch spire (mark) ......... oo 52 27.5 west of north
COUTL-HOUSE + - vttt ettt et e e em e 42 32.6 west of north
East gableof large barn. ... ... 73 59.8 west of south

Caldwell, Noble Couniy.—The station is in the Olive Cemetery one-half mile east of Caldwell,
-north of three stone vaults at the left of the road going into the cemetery. It is g6 feet from the
imiddle of the north end of the east vault, which point of the vault bears 11° east of south. It is 87.6
feet from the middle point of the vault next to the east vault, and this bears §° west of south. Itis
just on the outside edge of a driveway that comes from the north and turns west just at this point.
The station is marked by a sandstone post 6 by 6 by 36 inches, set 34 inches in the ground and let-
tered U.S.C. & G.S.,1904. A Y%-inch hole in the center marks the point. The following true bearings
were determined:

’

o s
North gable on R. M. Wells’s house (mark).... ... 41 02.9 west of south
Olive SChOOMIOUSE ..o\ vt et 48 32.6 east of south

Cambridge, Guernsey County.—The station is in the Northwood Cemetery, 1 mile north of the
court-house. It is on the most southern point of section 7 of the cemetery plot, where the driveway
known as Summit avenue divides, one branch going to the northeast and the other to the northwest.
‘The station is marked by a marble post 25 by 6 by 6 inches, set 23 inches in the ground, and 'the bot-
tom embedded in a base composed of cement, sand, and gravel, extending down 1 foot helow the stone.
It is lettered U. S. C. & G. $., 1904. A hardwood stub was driven in the ground 430.7 feet due south
of the magnetic station. This stub was to be replaced by a stone post similar to the one marking the
station. The following true bearings were determined:

© 7
Spire on Children’s Home (mark) ......oooveivirrrar e 21 45.0 east of south
East Side High School tower. ... ... ... ovvenren vonrnreees 11 25.9 east of south

Canton, Stavk Counly.—Observations were made over the north monument of the meridian line
established by the United States Geological Survey in 1900. This line is on the Stark County fair
grounds within the oblong race track, and is 765 feet long. The line is approximately in the center
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of the oblong, the south monument being much closer to the race track than the north one. The
station is 540 feet from a street-car line, a single trolley system running north and south. The follow-
ing true bearings were determined:

o 7/
Base of flagstaff at main entrance of grounds (mark) ............. 0 44.2 east of south
SOUth MONUIMIENt . . .. oot ettt e aieans 0 00.9 west of south
Cupola on large barn to southwest......... ... 14 02.5 west of south
Flagstaff at left of entrance to FloralHall........................ 31 12.0 west of south

Carroliton, Carroll County.—The station is on the Carroll County fair grounds and is within the
oblong race track. It is in the middle of the oblong in an east and west direction, and is 93 feet from
the north end of the inclosure. The station is marked by a sandstone post 8 by 9 by 32 inches, set 28
inches in the ground and lettered U. 8. C. & G. S., 1904. A 14-inch hole, one-half inch deep in the
center. marks the point. The following true bearings were determined:

o ’
Head of statue on court-house tower (mark) ................o.. 18 44.8 west of south
Roof of judge’s stand (Apex).........oooiiiiiiiiiii i 26 29.5 west of south

Coshocton, Coshocton Counly.—The station is in the grounds of the Coshocton High School at the
corner of Eighth and Chestnut streets, nearly north of the central part of the building. It is 137.2
feet, 132.8 feet, and 66.2 feet, respectively, from the northwest and northeast corners of the building
and from the edge of the brick walk on the west side of Eighth street. It is marked by a marble post
6 by 6 by 32 inches, set 31 inches in the ground and lettered U. 8. C. & G. 8., 1go4. A 14-inch hole in
the center marks the exact point. The following true bearings were determined:

o 4
Catholic Church spire (mark)........ooviiiii it 19 21.4 east of south
First Baptist Church spire . ... 70 11.5 west of south
Court-house flagstaff ... ... i 76 18.7 west of south

Gallipolis, Gallia County.~—The station is on the grounds of the High School Academy, formerly
“ (callia Academy.” It is 120.1 feet from the west corner of the building, 135 feet from the south
corner, §5 feet from a large elin tree 3o inches in diameter bearing 45° east of north, and 94.6 feet
from a sugar maple tree 16 inches in diameter bearing 45° east of south. It is 19 paces from a bhoard
fence on the southwest. The station is marked by a marble post 22 inches long, set flush with the
ground and lettered U. S. C. & G. S., 1904. A cross in center of stone marks the point. The fol-
lowing true bearings were determined:

[+] /
Presbyterian Church tower, spire on northwest corner (mark)..... 73 16.2 east of south
Mr. Blanche’s house, east gable.... ... ... o i 49 28.8 west of north
Academy building, southeast corner...............ooiiann 67 27.2 east of north

Jronton, Lawrence County.—The station is on the property of Mr. William Kelly, on the top of
a high bluff northeast from the city. The prominent point of the hill may be seen at the end of
Chestnut street; the city extends to the line of the hills. The station is 83.8 feet from a locust tree
bearing about 10° east of north and 54 feet from the edge of the bluff, which drops perpendicularly
about 4o feet. This line to the edge of the bluff bears 40° west of south. The station is marked by
a freestone post 4 by 6 by 32 inches, set 29 inches in the ground and lettered on top U. 8. C. & G. 8.,
1go4. A cross in the center marks the point. The following true bearings were determined:

. : Te
Catholic Church steeple (mark) .......oooveiieiiiiee e 85 36.2 west of south
Spencer Methodist Episcopal Church........ooooviiiieivneen 70 03.1 west of north
High School cupola . .......ooiiiiiiiiiiii 73 36.2 west of north

Lisbon, Columbiana County.—The station is in the southwestern part of the cemetery, in the
northeastern part of the city. It is 41.2 feet from an ash tree 12 inches in diameter bearing 75° west
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of north, 57.9 feet from a maple tree 8 inches in diameter bearing 45° east of south, 57 feet from the
middle of road to the east, and 48.6 feet from the middle of the road to the south. The station is
marked by a sandstone post 6 by 6 by 30 inches, set 29 inches in the ground and lettered U. S. C. &
G.S.,1904. A second stone, similarly lettered, was set 450.5 feet north of the first, marking a meridian

line. The following true bearing was determined:
© 4

North gable on Harry Shock’s house.....ohvvehvrinnvennrreeee 31 16.2 cast of south

Logan, Hocking County.—The station is in the Oak Grove Cemetery, the main entrance of which
is at the end of Market street, going north. It is 135.4 feet from the northwest corner of the sexton's
dwelling, 54 feet from a sycaniore tree 10 inches in diameter bearing 15° east of south, and 12.1 feet
from a marble post 6 by 6 inches, marking the boundary of the road. This point bears about 75° east
of south, The station is also 11.5 feet from the corner where a walk meets the driveway to the north.
It is marked by a marble post 24 inches long, set flush with the ground and lettered on top U. S. C. &
G.S., 1904. A ¥-inch hole in the center marks the point. The following true bearing was determined:

° 4

Base of flagstaff on High School (mark)...coveiiii e s 43.4 west of south

McArthur, Vinton County.—The station is on the grounds of the McArthur High School. It is
back about 200 feet from the street and is 18 feet, 123.9 feet, and 135.6 feet, respectively, from a stone
walk on the west, the southeast, and the southwest corners of the High School building. The station
is marked by a sandstone post 6 by 6 by 32 inches, set 30 inches in the ground and lettered U. 8. C. &
G. S., 1904. A Y-inch hole in the center marks the exact spot. The following true bearings were
determined :

© 4
Presbyterian Church spire. .. ...o.oiiiimiiiiiea e 57 56.5 east of south
Shivley’s house, north gable ... ..o 28 24.1 west of south

McConnelsville, Morgan County.—The station is on the grounds of the McConnelsville High
School, near the west side of the grounds, next to Main street. It bears about 75° west of south from
the school building and is in an open space on a little rise of ground. It is 22 feet from an elm tree
bearing 22° east of north, 49 feet from a sugar maple due south, 63.5 feet from a soft-maple tree bear-
ing 38° west of south, and 21.9 feet from the edge of the brick walk on the east side of Main street.
It is marked by a marble post 6 by 6 by 30 inches, set 29 inches in the ground, and lettered U. 8. C. &
G. S., 1904. A }-inch hole one-half inch deep marks the center. The following true bearing was

determined :
o /7

Spire on post-office building .............oenenn e e 13 58.8 west of south

Marietta, Washington County—The station of 1898 was reoccupied. It is in the grounds of the
Marietta College Observatory, about 75 feet northwest of the small equatorial. It is marked by a sand-
stone post, with copper station mark. Some 500 or 600 feet south of the station a similar stone was
set in 18g8 to mark the true meridian. In 1904 this stone was found to bear o° o1/.6 west of south.

The following true bearing was determined:
o] /

Cupola on Mr. Wilson’s HOUSE & o v oo et e s eeeerecnanoannssnneeans 51 34.6 west of south

Millersburg, Holmes County.—The station is in the grounds of the Millersburg High School,
about 500 feet north from Main street, and near and just beyond the entrance of a driveway to the
school grounds (little used). Itis 22 feet from a hard-maple tree 12 inches in diameter bearing 15°
west of north, 53.8 feet from a hard-maple tree 10 inches in diameter bearing 5° east of south, 77 feet
from a maple tree 10 inches in diameter bearing 12° 27/ west of south (mark No. 2), and about 45 feet

from the middle of an unnamed street passing along the west side of the grounds (very little used on
account of the steep hill). ‘The station is marked by a sandstone post 6 by 6 by 30 inches set 28 inches
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in the ground and lettered U.S.C. & G.S.,1904. A Y-inch hole one-half inch deep marks the
point. The following true bearings were determined:

o 4
German Church spire (mark) ... ..o 44 47.8 west of south
New frame house, north gable. ..........ooiiieiiieen 61 10.8 east of south
- Frame house across the street, east gable ...............oivnnnen 54 52.0 west of south

Newark, Licking County.—The station is in the grounds of the Woodside Grammar School, near
the southwest corner of the grounds. Itis135.5 fcet from the left-hand corner of the stone foundation
of porch at the south entrance of the school building, 133.7 feet from the northwest corner of main
part of building, 23 feet from an elm tree 28 inches in diameter bearing 18° east of north, and 13.5 feet
from an elin tree 22 inches in diameter bearing 82° east of south. It is also about 4o feet from the
edge of Eleventh street. The station is marked by a granite post 5 by 7 by 28 inches, set 26 inches in
the ground and lettered U. S. C. & G. S, 1904. A Y-inch hole one-half inch deep in the center

marks the exact point. The following true bearing was determined:
[+ ’

Apex of roof of Mr. \V};mer's house (mark) ... 4 41.2 west of south

New Lexington, Perry County.—The station is in the grounds of the public school. Itis 162.5
feet, 44 feet, 25 feet, and 25 feet, respectively, from the south corner of the school building, a large
elm tree 20 inches in diameter bearing 25° east of north, a locust tree 12 inches in diameter bearing
75° east of north, and the brick walk leading from the street up to the school building. It is marked
by a limestone post 5 by 6 by 30 inches, set 28 inclies in the ground and lettered U. 5. C. & G. S., 1904.
A Y%-inch hole one-half inch deep in the center marks the exact point. The following true bearings

were determined:

-] 7
Flagstaff on Park Hotel (mark) .....oiie e 46 48.1 west of south
Vane on court-HOUSE . . .« o ovvttt e 12 28.9 west of south
Catholic Chinrch spire. . ..o 85 45.9 west of south

New Philadelphia, Tuscarawas County—The station is on the grounds of the County Infirmary
3 miles southeast of New Philadelphia. It is on a narrow hill about 200 yards north from the buildings
and is 63.6 feet from the mouth of a large cistern which bears 15° east of north. ‘The station is
marked by a sandstone (Berea) post 5 by 7 by 36 inches, set 32 inches in the ground and lettered
U.S. C. & G. S.,1904. A Y%-inch hole one-half inch deep in the center marks the point. The follow-
ing true bearings were determined:

o /
North cupola on large new barn (mark) ... 0 49.7 east of south
INAIMALY SPITE. . oot vttteeiae e e e 12 24.3 west of south

St. Clairsville, Belmont County. —The station is on the county fair grounds. Observations were
mnade over the north monument of the meridian line established by the United States Geological
Survey. It is within the oval race track. The line is 435 feet long. The north monument is 12 by 16
inches and projects about 24 inches out of the ground, having a copper bench mark in the top.
The following true bearings were determined:

-] /
South monument (mark)..... oo 0 00.0
Judge's stand, northwest COTMEr. ........vui vnir e e e, 50 50.2 west of south
Gable on flat-roofed housetomnorth.............ooviien 3 56.6 west of north

Stenbenville, Jefferson County.—Observations were taken over the south monument of a meridian
line, the date of establisment of which could not be ascertained. It is located on the grounds of the
County Infirmary and is in an open field. This south monument is about a quarter of a mile
east of south from the infirmary buildings. It is a sandstone post 16 by 16 inches, projecting 30 inches
out of the ground. The north monument is similar in size aud is just inside of the fence along the
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south side of the road leading to the infirmary. It is almost directly across the road from a farm
house an eighth of a mile east of the entrance to the infirmary grounds. The following true bearings
were determined:

o 7
Infirmary barn cupola (mark) .........eeeeeeein e 32 00.8 west of north
Pointon water tank. .. .......iiven it e 39 48.1 wust of north

Woodsfield, Monvroe County.—The station is on the grounds of the Woodsfield High School, near
the northeast corner of the grounds. It is 151.9 feet and 178.8 feet, respectively, from the northeast
and southeast corners of the school building. These two corners bear, respectively, 78° 527.3 west of
north and 79° 177.8 west of south. It is also 43 feet and 15 feet, respectively, from a picket fence east
and a maple tree 4 inches in diameter bearing 25° west of north. The station is marked by a sand-
stone post 7 by 7 by 30 inches, set 29 inches in the ground, and lettered U. 8. C. & G: S., 1904. A
14-inch hole drilled one-half inch deep in the center marks the point. The following true bearing was

determined:
o /

Catholic Church spire . ... ... 34 58.2 west of south

Wooster, Wayne County.—The station is in the grounds of the Wooster University, northwest of
the astronomical observatory. It is g6.3 feet and 102.9 feet, respectively, froin the northwest corner
of the main part of the building, and the northwest corner of the west wing of the building. The
station is marked by a granite post 6 by 6 by 32 inches, set 29 inches in the ground and lettered
U.S. C. &G.S., 1904. A Y-inch hole, one-half inch deep, marks the exact spot. The following

true bearing was determined:
o ’

Grammar School cupola (mark) ... iiiaiiiieee e 1 10.9 east of south

Zanesville, Muskingum County.—The station is on the grounds of the Muskingum County
Infirmary, 234 miles northwest of the town of Zanesville. It is 140.1 feet and 149.0 feet, respectively,
from the northwest corner of the building and the left-hand corner of the steps at the entrance to the
building. It is also 43.2 feet and 44.3 feet, respectively, from a soft maple tree 15 inches in diameter
bearing 6° east of south and a catalpa tree 20 inches in diameter bearing 76° east of south. Itis
marked by a marble post 6 by 6 by 28 inches, set 27 inches in the ground and lettered on top U. S. C.
& G. S., 1904. The following true bearings were determined:

Southwest corner of infirmary building, just above stone basement ° 7/
(INATK) « oo et et 16 50.0 west of south

Northeast corner of infirmary building..............coveees 33 35.8 east of south

OKLAHOMA.

Alva, Woods County.—The station is in the western part of the grounds of the Northwestern Normal
School, about one-third of a mile south of the town center. It is west of the school building and
northwest of the school water tank. It is 318.7 feet from the property line to the north, 325.7 feet
from the northwest tower of the school building, and 336.3 feet from the southwest corner of the
school building. The station was to be marked by Mr. Henry Meier, instructor in languages, who
was formerly in the astronomical service. The following true bearings were determined:

o 4
Steeple of Baptist Church (mark)...... J T R 16 21.5 east of north
Congregational Churchsteeple...........oovviiiieriereeee 13 14.0 east of north
Presbyterian Church steeple, east edgeofball .............oovennn o 08.5 west of north
City Hall Cupola. . ... oovovteiiin et 18 30.3 east of north
Northwest tower of Normal School .......... e 86 07.6 east of north

Anadarko, Caddo County.—The station is in the southeastern part of the town park reservation, on
a bluff overlooking a part of the park, which at times is fiooded with water. It is about three-quarters
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of a mile a little to the southwest of the town center, a little to the west of south of the waterworks,
and about 700 feet from the water tank. It is 25 feet from the edge of the bluff to the south, 31 feet
from the edge of the bluff to the west, and 211 feet from the park fence to the southeast. The station
is marked by a cement compound post 24 by 6 by 6 inches, lettered U. S. C.& G. 8., 1904, and showing
about 3 inches above ground. The exact spot is marked by a small hole in the center of the C. The
following true bearings were deterniined:

o 4
South Methodist Church steeple (mark}.........oonvinenen 85 49.1 east of south
Cross on Catholic Church steeple ... .... 78 56.6 east of north
East edge of ball on water tank.........o.ooviiireienereres 68 26.6 east of north

Chandler, Lincoln County.—The station is in the northwest corner of the northeast town park,’
about 1 mile northeast of the town center. It is 60.5 feet from the park fence to the north, and 141
feet from the park fence to the west. The station is marked by a limestone post 6 by 6 by 18 inches,
showing about 1 inch above ground, and lettered U. 8. C. & G. S., 1905. The following true bearings
were determined: :

o 4
Cross on steeple of Catholic Church (mark)..... ....... coveneen 19 00.6 west of south
Cupola on Hoffman Duilding. .. ooooi i 16 04.2 west of south
Flag pole on West public sChoOl. ..o v e 41 25.2 west of south
Flag pole on East publie SChOOl .. 20 02.6 east of south

Cordell, Washita County.—The station is in the northwest corner of the ground surrounding the
public school, about I ooo feet southeast of the town center. It is northwest of the schoolhouse and
about one-fourth mile southeast of the town water tank. It is 129.4 feet from the northwest corner of
the schoolhouse, and 186.6 feet from the northeastern corner of the schoolhouse. It is marked by an
oak stake about 2 inches in diameter and 1% feet long, driven in very hard ground and sawed off
flush with the ground. A small nail in the top marks the exact spot. The following true bearings
were determined:

-} /7
East edge of ball on water tank (mark)..... ... 28 08.8 west of north
Small wooden church steeple . .. ..o 17 27.3 west of north
Center of ball on red cupolaon house ..............covv vvninnn 18 13.9 west of north
Bell tower on public school ..o e . 52 15.5 east of south

Enid, Garfield County.—The station is in the northern part of the oval within the race track of
the Enid fair grounds, about halfway between the eastern and western extremities. It is southeast
of the grand stand and about due west,of the Rock Island Railroad water tank. It is 147.8 feet south
of the northern inside fence of the race track, 143.8 feet southeast from the nearest point on the judge’s
stand, and about 339 feet north of the southern inside fence of the race track. The station is marked
by a Bedford limestone 24 by 6 by 6 inches, with about 4 inches showing above the ground, and lettered
U.S. C. &G. S., 1904. The followiug true bearings were determined:

[ 4
Cross on front steeple of Catholic Church (mark). ................ 9 04.0 east of north
Cross on back steeple of Catholic Church ........ ... ......oenn 8 13.0 east of north
Flag pole of Frantz Hotel . ... P 35 10.5 east of north
Rock Island Railroad water tank........... .o, 85 34.4 cast of north

Guthrie, Logan County.—The station is in the northwestern part of Highland park about 354
feet a little north of west of a small square wooden house, and about 39 feet north of the northern
apex of an oval which islaid out in building lots. It is about 390 feet east of a small gulch, through
which a stream runs, and about 1 mile northeast of the town ceuter. There are no convenient per-
manent objects from which to take measurements, but the location of the station is known to Mr. B. 8.
Reeves, the county surveyor, and to Mr. William Taylor. The station is marked by a limestone post
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6 by 6 by 24 inches, showing 2 inches above the ground, and lettered U. S. C. & G. S., 1905. The fol-
lowing true bearings were determined:

o 7
Flag pole on Capital Hill public school (mark).........ooiiieonn 9 10. 6 west of south
Cross on Catholic Church steeple...... ... .ot 52 26.5 west of south
Flag polc on cupola of high school ... ... 72 48.6 west of north

Lawlon, Comanche County.—The station is on the central part of the grounds of the Indian
school, which is about 2% miles a little east of north of the town center. It is north of the central
brick school building and west of the school stable. It is 299.3 feet north of the northern fence
around the school buildings and 498.4 feet west of the western wall of the school stable building. The
station is marked by an oak stake 2 inches in diameter, projecting 6 inches above the ground, which
is very hard. The exact spot is marked by a brass rivet driven in the top of the stake. The following
true bearings were determined:

o /
Flag pole of City National Bank (mark). ... ... ..o 23 29. 3 west of south
First Methodist Church spire .. ... ...y 27 46. 2 west of south
Cross on steeple of Catholic Church, verticalarm ................ 19 42.0 west of south
Water tank, Fort $ill Military Reservation ................0..... 2 47.9 west of north
Church near Catholic Church (steeple)..................ocien 38 22. 8 west of south

Mangum, Greer County.—QObservations were made within a few inches of the station occupied
in 1900. The station is about 524 feet south of a small deserted house, and is in what is known as the
Crabtree pasture, It is on a small semicircular promontory at the head of a gulch, directly north of
and overlooking the river, and is about 300 yards southwest of the court-house square. The station
is marked by an oak stake about 2 feet long and 2% inches square, with a nail in the top to mark the
exact spot. The following true bearings were determined:

[+ 7’
Distant windmill (mark) ... ... 31 34.2 west of south
Methodist Church spire ... ... oot 18 13.8 east of north
Belfry of stone schoolhouse............oo e 20 50.3 east of north

Newkirk, Kay County.~—The station is in the northeast corner of the ground surrounding the
public school, which is about 500 yards north of the city hall. It is 60.3 feet from a fence to the
north, 56.7 feet from a fence to the east, and 165.6 feet northeast of the northeast corner of the school
building. The station is marked by an eolite stone 24 by 6 by 6 inches, set flush with the ground
and lettered U. S. C. & G. S., 1904. The following true bearings were determined:

o /’
Bell tower on city hall (mark) .............. e 3 44.7 west of south
East edge of ball on town water tank......... ... 1 06.1 east of south
East edge of ball on flag pole of high school ..................... 30 06.2 west of south

Oklakoma, Oklahoma County.—The station is on the grounds of the military college, about 2 miles
north of the town center. Itisin the northwest corner of the grounds, a little north of west of the
main college building and north of the college stable. It is 213 feet north of the northeast corner of
the college stables, 211 feet a little north of west of the northwest corner of the woodwork surrounding
a small water tank, and about 4o feet from a country road to the north. The station is marked by a
marble post 18 by 6 by 6 inches, about’3 inches showing above ground and lettered C. 8. C. & G. &,
1g0o5. ‘The following true bearings were determined:

o 4
Cross on steeple of Catholic Chureh (mark)...........ocovoinnn 25 0§.2 east of south
Top of town water tank. .. ... it 43 00.0 east of south
Extreme western edge of university building ..................... 7 37.8 east of south

Pawhuska, Osage Reservation.—The station is in the eastern part of the grounds of the Osage Indian
School, northeast of the girls’ dormitory, and southeast of the main school building. It is 221.9 feet
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from the southeast corner of the main school building, 180.1 feet from the northeast corner of the
girls’ dormitory, and 87.8 feet from a cinder path to the east. The station is marked by a sandstone
post 24 by 6 by 6 inches, set flush with the ground and lettered U.5.C. & G. 5., 1904. The following
true bearings were determined:

o 7

Lightning rod on southeast corner of Indian agent’s house. ....... 26 43.8 west of south
Southern edge of ornamental topof cupola onmain school building. 9 05.4 west of north
Flag pole on boys’ dormitory........o.oovvviviniianieneens 39 53.0 east of north

Watonga, Blaine Counly.—The station is in the northwestern part of the town park reservation,
about 1 mile southwest of the town center. It is southeast of a distant water tank and west of Mr.
Beals's house, which is about 300 feet distant. There are no permanent marks from which to measure,
but taking two lots to the north across the road on the northern side of the park it is ahout 189
feet from the southwest corner of the most western of these lots and about 210 feet from the southeast
corner of the most castern one. The setting of the stone, which will be a common field stone lettered
in the usual way, was left to Mr. D. A. Beals, who is a brother of the one mentioned above, and who
lives about 1 000 feet to the southwest of the station. The following true bearings were determined:

o ’
Methodist Church steeple (mark) ... 59 57.0 west of north
Baptist Church steeple. .. ... 49 09.4 west of north
Town Water tanK. ...ttt e 64 30.2 west of north
Flag pole on public school. ... cooviiivviiiiieeeees 64 54.0 west of north
Rock Island Railroad water tank....... ..o 69 09.3 west of north

PORTO RICO.

Mayagues.—The station of 1904 could not be occupied, as a building has been erected upon its
site. A new station was therefore chosen about 125 feet from the old one. The station is nearly in
the center of the field in front of the United States military hospital (1898), 35 paces from the north-
west cornér of the hospital fence, 29 paces from the hospital gate, and 29 paces from the eastern edge
of the board fence on the north. The station is temporarily marked by an oak stake. The following
true bearings were determined:

© 4
Nearest edge of smokestack on sugar mill (mark)......oooienn 55 39.4 west of north
Southwest tangent United States barracks ............coovoeenns 15 57.4 west of north
Southwest tangent United States military hospital .......... ... 29 37.4 east of south

Mosquito, Vieques Island —The station is on Point Caballo, Vieques Island, on the northwest
shore of the island. It is on the beach, on a line connecting the hydrographic signals Mosquito and
Caballo Blanco, and about 25 feet distant from the former and 15 feet below its base. The station is
not marked. The bearing of the line connecting Mosquito with Caballo Blanco is 42° 45/ east of true
north, )

Obispo Cayo.—The station of 1903 was reoccupied. It is on the northeast shore of Obispo Cayo,
about 10 paces from the water and 12 feet from high-water mark. It is about the middle of an open-
ing in the mangroves, which extend for about 60 feet along the beach. All the horizon fromn Cape
San Juan Light-house to Palominos Island is visible from the station. The station is marked by an
oak stake driven flush with the ground and covered with sand. The following true bearings were
determined:

o /
Cape San Juan Light-house (mark).... ..o coreen 1 47.0 east of north
Hydrographic signal Nob ....c...oovvveeeeee 50 02.0 east of north
Hydrographic signal Palominos. .. ......c coooviiioinreeens 81 59.0 east of north

Porto Rico Magnetic Observatory, Vieques Island.—In connection with the establishment of a
temporary magnetic observatory at Fort Isabel, a station for absolute observations was established on
the hill east of the fort about halfway up.
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Bristol, Bristol County.—The station is near what is called Bristol Ferry, about 2 miles south of
the center of the town. It is on the highest point of land on a ledge belonging to Mr. Charles West.
It is about 200 yards west of the ferry road and about 4o yards south of a street running west from the
ferry road. The station is about 8o yards north of Mr. Cassatt’s house and another house is about 6o
vards west. ‘Two crosses are cut 27.9 feet apart in the ledge, exactly in line with mark (white church
spire in Bristol). The station is between these crosses, 12.6 feet from the north one and 15.3 feet from
the south one. The following true bearings were determined:

<o 4
Bristol Church spire (mark) ..... ... 19 43.6 west of north
State Capitol. .. «.. i 31 39.4 west of north
Stone tower of church (Warwick?) ... i veinn 66 59.2 west of north
Muscle Bed Shoals Light-house .............oooiivnen 25 16.8 west of south

Fast Greenwich, Kent County.—The station is on the grounds of the Fast Greenwich Academy,
about ome-half mile west of the railroad station. It ison the cast side of the ball grounds, and is
134 feet south of Church street and 230 feet north of Rector street. It is also 206.0 feet east of the east
wall of an old burying ground, z10.2 feet from the northwest corner of the academy building, and
129.g feet from the southwest corner of Olney Cottage. The station is marked by a spruce post 4 by
4 by 24 inches, sunk with its top 2 inches below the level of the ground. . The following true bearings
were determined:

o /’
Southeast corner of top of basement wall of Mr. E. A. Gould’s
house {mark).......oviuei oot 52 39.6 west of north
Northwest corner of academy building, top of basement wall ... ... 73 19. 1 east of south
. ‘T'ip of tower at northeast corner of academy building ............. 78 29.4 east of south

Kingston, Washinglon County.—The station is on the grounds of the Rhode Island Agricultural
College, on the open square south of Lippitt Hall. It is 236.3 feet east of the northeast corner of the
dormitory and 175.0 feet southwest of the flag pole. The northeast corner of the dormitory bears 81°
227 west of north and the flag pole 47° 497 east of northi. The station is marked by a marble post 30 by
10 by 10 inches set about 2 inches below the level of the ground and tettered U.S.C. 5. A Y;-inch hole
in the center marks the exact spot. A second stone marking a meridian line was set 2go feet south of
the station and 51.3 feet slightly southeast of a tree. This stone is of granite, 36 by 7 by 7 inches, set
flush with the ground and unlettered; it has a 1-inch hole about 2 inches deep in the center of top,
which bears 0° 02”.0 west of south from the magnetic station. The following true bearings were
determined: '

. 3 /7
Congregational Churchspire (mark)..... ... .......ovienen. 12 17.9 east of south
Boarding hall lightning rod.... .. ... . 66 32.5 west of south
Cap of north tower Davis Hall... ..., 82 51.9 west of north
Experiment station weather vane.................. .oieienenn 51 56.0 west of north
Dairy barn weather VANE . ...t i i 14 42.3 west of north

Newport, Newport Counly.—The station is about 30 feet northeast of the station of 18g6 on Coast-
ers Harbor Island. The barracks, a large new building recently erected, is about 200 feet to the west,
The station is almost in line with the south side of barracks and is distant 160.7 feet from the road in
front of the barracks. It is 171.4 feet northwest of the west end of a wall, It is in line with the
northwest corner of War College and northwest corner of the reservoir, about two-thirds of the way
from War College to reservoir. The following true bearings were determined:

o /
Rod supporting weather vane on central tower of headquarters
(IATK) <ot 10 26.2 east of south
St. Mary’s Catholic Church, Newport..............cooiemnennn. 30 37.0 east of south
Weather vane central tower War College ....... e e, 30 38.8 west of south

Thorndike Hotel, Jamestown, flagpole ........ ...c.oovoninnnn. 65 10.6 west of south
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Providence, Providence County.—The old station on grounds of Brown University is too near the
new engineering building to be satisfactory. A new station was selected on city property on grounds
of the Socanosset reservoir, about § miles (air line) southwest of City Hall. The station is in a pas-
ture south of the center of the reservoir, about 125 yards west from a house where the gate keeper
lives, and about 120 yards from the nearest wall of reservoir. It is 36.4 feet from a wire fence on the
north side and 47.1 feet due east of an oak tree. It is also 61.3 feet due west of an ash tree. A second
stone marking a meridian line was set 251.7 feet due south of the station. This stone is 18.1 feet
northeast of an ash tree and 188.7 feet from the south wall of a pasture. The stones are each 4
feet long, 12 inches square at bottom and 6 inches square at top, set flush with the ground, and lettered
U.S. C. S. A small hole 13 inches deep marks the exact spot. The following true bearings were
determined:

o 4
Tower main hall Rbode Island Reform School for Boys (mark).... 37 53.3 east of south
¥lag pole Socanosset School. ... ... .. o i 50 42.1 east of south
Spire on barn Insane Asylum. ... 1 38.4 east of south

SOUTH CAROLINA.

Anderson, Anderson County.—The station is on the grounds of the graded school, about one-half
imile southwest of the court-house. It is southeast of the building, 69.5 feet and 107.2 feet, respec-
tively, from the southeast and northeast corners of the building. It is also 56.7 feet and 75.9 feet,
respectively, from the woven-wire fences on the east and south lines of the grounds. The station is
marked by a marble post, 4 by 8 by 20 inches, set flush with the ground and lettered U. S. C. & G. 8.,
1905. The following true bearings were determined:

o ’
Colored Baptist Church spire (mark)........ ... 1 13.2 east of south
Cupola on Dr. S. M. Orr’s residence ... ... ..ot 78 05.7 west of south
Presbyterian Church spire.......... ...t e 12 55.2 east of nortlr
Cupola on Town Hall......... oo 85 24.9 east of north

Greenwood, Greenwood County.—The station is in the playgrounds of the public school, about
one-half mile east of the railroad station. It is southeast of the school building, 135.0 feet from the
southwest corner and 184.4 feet from the southeast corner of the building, and 39.7 feet east from the
west fence of the playgrounds. The station is marked by a marble post, 4 by 8 by 24 inches, project-
ing 1 inch above the ground and lettered T. 8. C. & G. S., 1905. A small drill hole in the center
of the top marks the station. The following true bearings were determined:

' o /’

Baptist (white) Church spire (mark)...............0 o 38 04.9 west of north
Colored Baptist Church spire ...t .... 66 18.7 east of north
Spire on cornice of Riley block ...t e 81 56.1 west of north

Newberry, Newberry County.—The station is in the southeast corner of the campus of the New-
berry {Lutheran) College, about 1 mile north of the court-house. It is on the second or lower terrace
directly in front of the main entrance of Holland Hall, and 87 paces therefrom-and 200.7 feet from
the fence separating the campus from the athletic field. The station is marked by a 4 by 8 by 24
inch marble post, projecting 1 inch above the ground and lettered U. S. C. & G. S., 1905. The small
drill hole in the center of the top marks the station, The following true bearings were determined:

-} 4
Lutheran Church spire (mark) ... 22 30.2 east of south
Presbyterian Church spire..... ... 35 43.9 east of south
Graded School SPire . ....o.vvviivi i 19 22.9 east of south
Church SPIre .. o.ovot vt ine e 17 57.8 east of south

Pickens, Pickens County.—The station is on the grounds of the Methodist Church, across the
street, north, from the Hiawatha Hotel. It'is 72.4 and 87.1 feet, respectively, from the southeast and
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southwest corners of the church, 45.6 feet from the fence on the east, 18.2 feet from an oak tree 12
inches in diameter to the east, and 16 feet from an oak tree 12 inches in diameter bearing 60° west of
south. The station is marked by a rough granite stone 30 inches long, almost level with the surface
of the ground and having a cross cut in the center. The following true bearings were determined:

o s
Point of cupola on jail (mark).... ...t 29 31.0 west of south
Colored Baptist Church cupola. ... s 28 51.0 west of south
Cupola on J. P. Carey’s residence .......o.ooviiiiiiiiennn 77 o1.8 west of south
Base of flagstaff on High School ..o 89 52.3 east of south

Spartanburg, Spartanburg Counly.—The station of 1896 was reoccupied. It is on the campus of’
the Wofford College, in front of the main building. It is219.8 feet nearly south from the Coast and
seodetic Survey primary triangulation station Wofford” on thie roof of the college building. It is
73.6 feet north of the south fence, and 30.2 feet east from the path leading from main building to
Science Hall, The station is marked by a stone post about 6 inches square, with its upper surface
just above the ground. On this surface are cut the letters U. 8. C. 8., also M. S. The following true
bearings were determined:

2 7/
Spire on 72 East Main street (mark) ... 30 46.2 east of south
Preshyterian Church spire ... ... i 34 04.7 east of south

Union, Union County.—Observations were made over the south stone of the meridian line in the
grounds of the graded school, established by the United States Geological Survey. The ends of the
meridian line are marked by 8 by 8 inch stone posts, projecting about 8 inches above the surface of the
ground and having set in their top surfaces the bronze station mark of the U. . G. S. The north
meridian stone is in the angle of the fence north of the school building, on the west side. Itisg.3
feet from the north fence and 9.4 feet from the fence in line with the west side of the building. The
soutl meridian stone is 70.5 feet east from the curbing of the street to the west of the building, about
1o feet north of the sidewalk on the south side of the grounds, and 93.7 feet from the southwest corner
of the building, and about 325 feet due south of the north meridian mark. The following true
bearings were determined:

o 4
Colored Baptist Church spire (mark) ...t 70 29.7 west of south
Railway water-tank Spire ..............oo i e 70 53.0 west of south

Walhalla, Oconee County.—The station is on the grounds of the Walhalla public school, west of
the building. It is 73.2 feet and 99.4 feet, respectively, from the southeast and southwest corners of the
school building, and g7.3 feet from the southwest corner of the bell tower. The station is marked by
a marble post, 6 by 6 by 20 inches, set in a base of cement and gravel, the top flush with the ground.
The stone is lettered U. 8. C. & G. ., 1905. The following true bearings were determined:

] ’
Tutheran Church spire (mark). ... ... ... 68 59.9 west of south
Right-hand post on cornice of Doctor Bell's drug store ........... 15 18.0 east of south

TEXAS.

FEL Paso, £l Paso County.—The station of 1895 being no longer suited for magnetic observations,
a new station was established on ground owned by the El Paso Water Company, about 125 miles west
of the town center. It is east of reservoir No. 2 and about 1 coo feet a little north of east of a Geo-
logical Survey bench tark. It is also about one-quarter of a mile north of the Smelter trolley road,
almost due east of the post-office, and a little west of south of a small Mexican adobe village. Itis
171.4 feet east of the eastern corner of 2 white wooden fence surrounding reservoir No. 2, and 276 feet
northeast of the southern corner of this same fence. The station is marked by a coarse marble post,
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18 by 6 by 6 inches, lettered U. S. C. & G. S., 19us, and showing about 3 inches above the ground.
The following true bearings were determined:

c -7
Flagpole on tower of court-house (mark)..........cooieiionnn 52 23.4 east of south
First Baptist Church spire. ........co.ooiiiii s 60 00.4 east of south
Flagstaff on tower of post-office. ..... ..o 43 33.2 east of south
Catholic Church steeple. ... ... ...y 57 57.2 east of south

Odessa, Ector County.—The station is in the northeast corner of the ground surrounding the
county court-house, about in the center of town. It is northeast of the court-house and east of the
jail. It is 6o feet from the fence to the north, 61.7 feet from the fence to the east, and 138.8 feet north-
east of the northeast corner of the court-house. The station is marked by an oak stake, 18 by 1 by 1}
inches, projecting 4 inches above the ground, with a small rod of silver in the top to mark the exact
spot. The following true bearings were determined:

o /’
Eastern corner at extreme top of water tank on store opposite rail-
road station (mark) ......... i 24 36.7 east of south
Top of windmill tower 1 mile distant ... 68 45.5 euast of south
Bell towerof church. .. ... ..o vt 55 00.4 west of north

Sierra Blanca, El Paso County.—The station of 1888 being no longer available, a new station was
established a little to the west of north of the Southern Pacific and Texas Pacific Railroad station, and
a little to the east of south of Mr. Love’s house. It is 46.7 feet northwest of the northwest corner of a
white fence surrounding a deserted house belonging to the Texas Pacific Railroad, and about 489 feet
to the cast of north of the northeastern rail of the Texas Pacific Railroad track. The station is
marked by an ash stake, 18 by 1 by 124 inches, showing 2 inches above ground, and having a small
nail in the top marking the exact spot. The following true bearings were determined:

o s
Central cupola on railroad station (mark)..............oooaeenn. 21 23.0 west of south
East corner of top of Southern Pacificoil tank................c0. 71 11.3 west of south
Southern point of top of roof on Mr. Love's iouse ............... 17 37.2 west of north

UTAH.

Ogden, Weber County.—The station is about half-mile west of the west bank of Weber River,
west of the Southern Pacific Railroad station, and just south of two piers. These piers forined part of
an observatory which has disappeared. They are about 5 feet high and 1} feet square, and the eastern
pier is inscribed with the latitude, longitude, and elevation. It is also marked with the name Wheeler,
U. S. A., 1873. The station is 45.4 feet south of the southeast corner, near the ground, of the eastern
pier, and 46.0 feet a little east of south from the southwest corner near the ground of the western
pier. The station is also g9 feet from a fence corner to the south. The following true bearings were
determined:

o /
First M. E. Church spire (mark) ...t 8o 31.8 east of north
St. Joseph's Catholic Church spire. ..., 81 10.7 east of north
Spire on clock tower of Southern Pacific Railroad station.......... 84 37.8 cast of north
Flagstaff on Grand Opera House............oiiiiiiieninnn 88 49.4 east of north

VIRGINIA.

Norfolk, Norfolk Counly.—The station of 1897 was reoccupied. It is in the northeast suburb of
the city in Lafayette Park. It is in the open space just south of the road leading to the new pavilion,
It is marked by a heavy granite post sunk 4 feet in the ground. The top of this post is dressed 4
inches square and is lettered U. S. C. $., with a small hole and bolt marking the exact point. It
extends about 4 inchies above the surface of the ground. The true meridian is marked by this stone
and another hieavy granite post north of this one near the woods.



190 COAST AND GEODETIC SURVEY REPORT, 1905.

Descriptions of stations—Continued.
]
WASHINGTON.

Seattle, King County.—The station of 1903 in the grounds of the State University was reoccupied.
It is about 600 feet north of the administration building, 315 feet from the southwest corner of the
gymnasium, and 20 feet west of the path between the administration and gymnasium buildings. ‘The
station is marked by a stone post, § inches square, projecting 5 inches above ground and lettered U. S.
C. & G. 8., 1903. The following true bearings were determined in 1904:

-] /
East corner of the administration building (mark)................ 23 08.5 west of south
. .. . s ’
Spire of the administration building .................... ... . ... 28 33.5 west of south

WEST VIRGINIA,

Mason City, Mason Counly.—The station is in the Odd Fellows Cemetery, called Moore's Hill
Cemetery. It is on the north edge of a circular reserve on a prehistoric mound. It is about 50 feet
from a large locust tree bearing about 5° east of north and an equal distance from a second locust tree
almost due east from the station. The station is marked by a sandstone post 36 inches long set 34
inches in the ground and lettered U. 8. C. & G. S., 1904. The following true bearings were determined:

-} /
M. E. Church steeple at Cliftonn (mark) ......................... 32 40.4 west of south
Middleport schoolhouse tower....................... .......... 51 22.2 west of south
Catholic Church spire, Pomeroy, Ohio .......................... 25 18.8 west of north
Episcopal Church spire, Pomeroy, Ohio ......................... 1 08.2 east of north
Baptist Church steeple, Pomeroy, Ohio................... ..... 4 31.2 east of north

West Union, Doddvridge County.—The station of 1goo was reoccupied as nearly as could be deter-
mined from its description. Observations were made on the school grounds southwest of the build-
ing. The station is 65.4 fect west of north from the south stone of the meridian line established by
the United States Geological Survey in 1898. This stone is a sandstone column, 45 by 8 by 8 inches,
set 39 inches in the ground with a copper plate in the center of the top. The station is 60.6 feet, 134.7
feet, and 135.6 feet, respectively, from the fence to the south, the southwest, and southeast corners of
the school building. The following true bearings were determined:

4 ’
Steeple of white church (mark) ................................ 55 41.8 west of north
Court-house tower .............. ... ... 16 40.6 west of north
North meridian monument............ ... .. ... ..... ... ..., 6 44.7 east of north
Northwest gable of Howell House . ............... ............. 87 19.4 east of south

Winfield, Puinam County.—Observations were made very near to the magnetic station of 1900,
over a point 135 feet north of the south stone of the meridian line established by the United States
Geological Survey in 1898. This south meridian stone is in the court-house grounds opposite the jail.
It consists of a column of sandstone, 42 by 8 by 8 inches, set 36 inches in the ground. The north
meridian stone is 36 by 8 by 8 inches, set 36 inches in the ground, its top flush with the brick walk.
It is near the back of Martin’s store, within 10 inches of the inner edge of the walk. The following
true bearing was determined:

o 7

Aluminum bolt in top of north stone (mark)...................... 0 03.0 west of north

WISCONSIN.

Madison, Dane Counly.—The station of 1900 was reoccupied. It is on the grounds of the
Wisconsin State Agricultural Farm, in a timothy meadow. It is north of the main barn, 277.5 feet
from a permanent wire fence along the east side of the meadow and 98.4 feet from a semipermanent
wire fence along the south side. This latter fence is 100 feet north of the original fence line that is
permanently marked by a cement block, in which the end post was set. The station is marked by a
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Descriptions of stations—Continued.

WISCONSIN—Continued.

stone post, 8 by 8 by 36 inches, sunk 6 inches below the surface and lettered U. S. C. & G. S. The
following true bearings were determined:

© Y
Tower on C. E. Buell’s residence (mark) . .........ooovieiienntn 7 26.7 west of south
Cupola on dairy barn................... e e e 18 39.4 west of south
West edge of flue on Mr. J. T. W. Jenning’s residence............ 9 58.4 west of south
Northeast corner of flue on Prof. B. H. Meyer’s residence. ........ 16 48.4 west of south

Mauston, Juncan County.—The station is in the Oakwood Cemetery in the rear street about 20
feet north of the central driveway. It is 64.4 feet from a line of elm trees along the west side of the
grounds, 103.1 feet from the base of the Patterson monnment, and 74.2 feet from the corner post of
the Sherwood lot. The station is marked by a Bedford stone post, 6 by 6 by 30 inches, set flush with
the surface and lettered U. S. C. & G. S., 1905. The following true bearings were determined:

[} ’
Middle of a prominent flue on Mr.I. L. Allsbuch‘er’s residence (mark) 84 58.5 east of north
Apex of Allen monument. ... AP . 85 44.8 east of north
Middle of urn on Hartmonument. .......... ... ... oot 70 14.5 east of south

Observations were also made at a point 9.8 feet due north of the south stone of the meridian line
established by the United States Geological Survey in the High School grounds.

Monlello, Marquette Counly.—The station is in the Montello Cemetery, toward the north end, in
the first alley east of the main street. Itis 114.5 feet from the base of the Angus monument, to the
southwest; 93.1 feet from the base of the Cooper monument to the southeast. It is about 150 feet
from the semicircular bank of Montello Creek. The station is marked by a Bedford stone post, 4 by 6
by 30 inches, sunk flush with the surface of the ground and lettered U. S. C. & G. 8., 1905. The
following true bearings were determined:

o 4
Rod on cupola of High School building (mark) .................. 71 04.1 east of south
Cross on spire of new Catholic Church.............. ... 69 04.8 east of south
Staff on ventilator of High School ........................ooiie 71 41.8 east of south

Richland Center, Rickland County.—The station is on the grounds of the Richland High Schoot,
due east of the north line of the building. It is 363.0 feet from the nearest corner of the building and
103.4 feet from the temporary wire fence on the north side of the grounds and 54.2 feet from a similar
fence on the east side. The station is marked by a Bedford stone post, 6 by 6 by 29% inches, sunk
29% inches in the ground and lettered U. 8. C. & G. 8., 1905. The following true bearings were
determined: .

. -] 7/
Ball on spire of Catholic Church (mark) ...................ve 71 45.4 west of north
Ball on cupola of High School building....................... -.. 80 32.3 west of south
Southeast edge of High School building ... ... N 78 33.2 west of south

WYOMING.

Cokeville, Uinta County.—The station is on Government land about a mile and a half west of
the town center, at the edge of some low hills, The road running west from town turns and runs
south at the foot of the hills. The station is west of the road and southwest of the angle in the road.
It is 71.7 feet west from a fence east of the road and 128.6 feet southwest from the northwest corner
of the fence. It is marked by an oak stake, 3 by 4 by 30 inches, showing 6 inches above ground and
having a cross sawed in the top. The following true bearings were determined:

o I4
Cupola on front of schoolhouse (mark) ... .....coivieiinen. 45 20.9 east of north
Cupola on northeast corner of Stoner Hotel ...................... 32 54.2 east of north
Church Spire . . ..o e 43 12.7 east of north

Ball at the top of railroad watertank ............... ...l 32 52.5 east of north
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Descriptions of stations—Continued,

WYOMING—Continued.

Green River, Sweetwaler County.—The station is on Government land about one-fourth mile
north of the town center in a V-shaped piece of land between two hills, and east of a peculiar rock
formation of nearly cylindrical form, on which stands a flag pole. It is about 60 feet from a hill to
the west, 120 feet from a hill to the east, and 360 feet from the hills to the north. It is 434.5 feet
north of the northwest corner of the fence surrounding the cemetery and almost in line with this
corner and the chimney of the second house east on the south side of the cemetery. It is marked by
an oak stake, 4 by 6 inches, showing about 4 inches above ground and having a cross sawed in the
top. The location is known to Joseph Payne, a local surveyor. The following true bearings were
determined: ’

o v

Flagstaff on front of schoolhouse (mark)......... ... ... 24 10.4 west of south

_ Northwest point on jail cupola...................... .......... 54 34.3 west of south
Flagstaff on southeast corner of Brew house...................... 50 36.6 west of south
Northern one of two small cupolas on soda works................ 1 24.7 east of south

FOREIGN COUNTRIES.

Colon, Canal Zone *—The station is on the west bank of the canal entrance, about 20 feet from
high-water line. It is 394 feet north-northwest from North Base triangulation station. The station is
marked by a stone post, 30 by 6 by 6 inches, lettered U. S. C. & G. S. 1905, and projecting g inches
above ground. The following true bearings were determined:

o /
Toro Point Light-house (mark)................................. 59 52.8 west of north
South gable of house No. 2, engineers’ residen({es. e 20 21.6 west of north
Middle Marconipole........ ..o 22 23.5 east of north
North Base triangulation station ..................... e e 69 06.7 east of south

Kingston, Jamaica.—The station is on the north side of Kingston Harbor, almost due north of
Port Royal naval station. It is on an estate belonging to Miss Perry, between the dwelling house and
the shore, about 250 feet from the latter. There is a large tropical tree 66 feet east of north of the sta-
tion, a smaller one 128 feet to the north-northwest, and a negro house about 100 yards to the southwest.
The station is marked by a stone post, 30 by 6 by 6 inches, projecting 3 inches above ground, and
lettered U. 8. C. & G. 8. 1905. The following true bearings were determined:

. o ’
Commodore’s Lookout, Port Royal (mark) ...................... 29 24.3 west of south

Plumb Point Light-house.................................. .... 36 31.4 east of south

*Under the jurisdiction of the United States.
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PRECISE LEVELING FROM RED DESERT, WYOMING, TO
SEATTLE, WASH., 1903—4.

-

By JouN F. HAVYFORD,
Inspector of Geodctic Work, Assistant, Coast and Geodetic Survey.

The leveling between Red Desert, Wyoming, and Owyhee, Idaho, was done in
1903 and is reported upon in full in Appendix 6 of the Report for 1904, ‘‘ Precise Level-
ing -from Red Desert, Wyoming, to Owyhee, Idaho.” When the elevation brought
from the eastward by this leveling was carried forward from Owyhee to the tide gauge
at Seattle, the discrepancy found, though well within allowable limits, was sufficiently
large to make it necessary to distribute it back over the line as far as Red Desert.
Hence, it is found desirable in this appendix to show the elevations resulting directly
from the leveling between Red Desert and Owyhee, together with the elevations as
corrected.

The leveling between Owyhee, Idaho, and Hunts Junction, Washington, was done
by Mr. F. H. Sewall, Aid, May 5—October 4, 1904, and that between Seattle and Hunts
Juunction by Mr. G. Clyde Baldwin, Aid, May 7-October 1, 1904. The line follows
the Oregon Short Line Railroad from Owyhee to Huntington, Oreg.; the Oregon Rail-
road and Navigation Company to Pendleton, Oreg.; the Washington and Columbia
River Railroad to Hunts Junction, Washington, and thence the Northern Pacific Rail-
road to Seattle. The first three railroad companies named facilitated the leveling by
allowing Mr. Sewall and his party to use velocipede cars over their lines. The veloci-
pede cars were not used over the Northern Pacific Railroad; the officers of that road,
however, showed many favors to Mr. Baldwin and his party which aided them in their
work. The party slept, but did not get their meals, in a freight car fitted up with
bunks which was hauled from siding to siding as the work progressed.

INSTRUMENTS AND RODS.

Mr. Sewall used precise level No. 8 and Mr. Baldwin No. 7. Both these instru-
ments are of the most recent type and are fully described in Appendix 3 of the Report
for 1903, pages 200—211. .

The value of a 2-millimeter division on the level vial of either instrument, No. 7 or
No. 8, is slightly less than 2”. The telescope of each of these instruments has a clear
aperture of 4.2 centimeters and a focal length of 41 centimeters.

Mr. Sewall used rods R, and S. Mr. Baldwin used rods V and W. These rods
are of the type described on pages 418~419 of Appendix 8 of the Report for 1899. The
rods are of the direct-reading type and carry a centimeter graduation on which readings
are made to millimeters by estimation.
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The lengths of the 3-meter intervals marked on each of the rods by a fine gradua-
tion on metallic plugs in its face, as determined by the National Bureau of Standards,
before and after the field work and reduced to o° Centigrade, are as follows:

Rod Rz Rod S i ’ Rod V Rod W
March, 1904 3m+0mm. 7 3m+ mm o Apl‘ll, 1904 3m+ yinm, 4 sm + pmm, 7
Jan., 1905 3 +o .9 3 +1 .4 Jan., 1905 3 41 .1 3 +1 .6

Each rod was measured with a steel tape at least twice each month while in the
field. The reading of the rod thermometer was always noted in connection with these
measurements, and care was taken that the rods and tape should be at the temperature
of the atmosphere, so that reliable comparisons could be made. These measurements
were made in order to detect, if possible, any change in the lengths of the rods during
the season. They do not give the absolute lengths of the rods at any time, as the error.
of the tape with which the measurements were made is not known.

The National Bureau of Standards’ measurements of rods R, and S, used by Mr.
Sewall, indicate a slight lengthening of these rods during the season. The field meas-
urements did not fix the time of this lengthening. On the contrary, they indicate a
slight shortening during the season of about this same amount. The level computa-
tions were made by using the mean length for the two rods as derived from the Bureau
of Standards’ measurements, namely, o.35 millimeter per meter too long at o°® C.

The Bureau of Standards’ measurements of the rods V and W, used by Mr. Bald-
win, indicate a slight shortening during the season. The field measurements of the
rods indicate that this change took place as two sudden changes, between July 6 and
July 12 and between August 12 and August 25. Accordingly, the computations were
made on the assumption that the rods preserved their length as measured at the Bureau
of Standards in April, 1go4, until July 7; that their lengths were a mean between the
two Bureau of Standards’ measurements during the period July 8—August 12, and after
August 12 were as shown by the Bureau of Standards’ measurements of January, 190s.
The three values of the excess of length per meter at 0o° C. thus used in the computa-
tion were, respectively, 4-0.52, +0.48, and +-0.45 millimeter.

The index corrections for the rods as determined at Washington on April 13, 1904,
were as follows, in millimeters: For R, —o.5; for S, —0.8; for V, —o.4, and for
W, —o0.4. A new determination of the index corrections of rods V and W, December
22, 1904, agreed with that given above within o.1 millimeter.

The methods of observation are stated in detail on pages 211~222 of Appendix 3 of
the Report for 19o3.

FirsT CONNECTION BETWEEN THE ATLANTIC AND PACIFIC OCEANS BY PRECISE
LEVELING.

The level net extending from the Atlantic coast as far west as Cheyenne, Wyo.,
comprises 48 circuits, including those in which water leveling along the Atlantic and
Gulf of Mexico forms one side. The principal connections with sea level are at Sandy
Hook, N. J., an® at Biloxi, Miss. This net and its adjustment are fully described in
Appendix 3 of the Report for 1903, ‘‘Precise Leveling in the United States.’’ The
line of leveling westward from Cheyenne, over the Union Pacific Railroad and connect-
ing lines, is a single line without any checks by circuits, though each portion of the
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line was, as usual, leveled at least twice. The computed elevations along the single line,
dtarting with the adjusted elevations at Cheyenne, were, as shown in the following tabu-
lation, 2047.6741 meters for bench mark B, at Red Desert, Wyoming; go3.6997 meters
for bench’ mark W, at Owyhee, Idaho, and the eastern end of Mr. Sewall’s leveling;
and 127.5028 meters for bench mark P, at the western end of Mr. Sewall’s line near
Hunts Junction, Washington.

Mr. Baldwin began his leveling on bench marks at Seattle, of which the elevation
had been fixed with reference to mean sea level at that point by tidal observations,
with an automatic gauge, during five years, 1899-1903. The computed elevation of
bench mark P, at the eastern end of his line was found to be 127.3153 neters, or 187.5
millimeters less than that found by Mr. Sewall by leveling from the castward.

' T'wo questions at once arise in connection with this discrepancy. Is it probably
due simply to the errors of observations concerned in fixing the elevation of bench
mark P,? How shall this discrepancy be distributed in fixing the elevations hereafter
to be used as standard for the bench marks along the line from Seattle eastward?

The probable error of the elevation of the mean sea-level surface at Seattle, as
computed from the eastward from sea-level connections on the Atlantic and Gulf of
Mexico, through the precise level net to Cheyenne and the single line of levels to
Seattle, is = 76 millimeters. The actual discrepancy is two and omne-half times as
large as this. According to the doctrine of chances, such a discrepancy, two and one-
half times the probable error, should occur about once in ten times. An observation
is not ordinarily rejected unless the discrepancy is from three and one-half to five times
the probable error of the observation. From the point of view of tlie method of least
squares 1o reason exists, therefore, for believing that this discrepancy is not due
simply to errors of observation.

The probable error of 376 millimeters given above takes account of the errors in
the tidal observations as well as of the errors in all the leveling concerned. The prob-
able errors of elevations in the level net, as far west as Cheyenne, were computed
from the adjustment of the level net and depend upon the discrepancies developed in
the 48 circuits in the net. For the line westward from Cheyenne it was assumed that
the probable error of a kilometer of completed line is &=1.04 millimeters, the value
found for leveling of this class in the adjustment of the level net.*

The conclusion that the discrepancy of 187.5 millimeters (0.615 foot) is due simply
to errors of observation, and moreover, that thése errors are exceedingly small, may be
emphasized by the following considerations. As already stated, the principal connec-
tions with sea level on the eastern coast are at Sandy Hook, N. J., and at Biloxi, Miss.
The shortest line of leveling of the highest grade of accuracy between Seattle and
Sandy Hook is 7 700 kilometers long (4 800 miles), via Cheyenne, Wyo., Sioux City,
Iowa, St. Louis, Mo., Chicago, Ill., through Lakes Michigan, Huron, and Erie, and by
Oswego, N. Y. If it is assumed that the discrepancy is an accumulated error of level-
ing through this line, the average rate of accumulation is o0.025 millimeter per kilome-
ter (1 foot in 7 700 miles). The shortest line of leveling of the highest grade of
accuracy from Seattle to Biloxi is 5 700 kilometers long (3 500 miles), via Cheyenne,
Wyo., Norfolk, Nebr., Abilene, Kans., Fort Worth, Tex., and Shreveport, La. If it

* See Appendix 3, Report for 1903, p. 379.
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be assumed that the discrepancy is an accumulated error of leveling through this line,
the average rate of accumulation is 0.033 millimeter per kilometer (1 foot in 5 700
miles).

The results of the tidal observations at Seattle are as follows:

Ca;c:;(:ar Mean sea level on tide slﬂff| Residuals
S S R
fect Meters Meters

1899 13. 8192 4. 2121 —4-0. 0199
Igoo | 13,9742 4.2593 --0. 0273
1901 13. 7697 4. 1970 “}-0. 0350
1902 13.9439 | 4. 2501 —0. 0181
1903 13. 9158 ‘ 4. 2415 ‘ - -0, 0095

The mean is 13.8846 feet=4.2320 meters30.008 meter. The elevations given in
this appendix for bench marks Tidal 4, Tidal 5, F and G near the tide gauge depend
upon the above determination of mean sea level.

Mean sea level was fixed, as used in the adjustments of the precise level net, by six
years of tidal observations at Sandy Hook and by five years at Biloxi. The total range
in the six annual means at Sandy Hook was 0.098 meter (0.322 foot), and in the five
annual means at Biloxi, 0.030 meter (0.100 foot).

Evidently the tidal observations contributed but a small portion of the errors which
combined make up the discrepancy of 187.5 millimeters,

Evidently, also, it is unnecessary in order to account for the discrepancy to assume
that mean sea level on the Pacific is at a different elevation from that on the Atlantic
and Gulf; or, more specifically, that mean sea level is at different elevations at Seattle,
Biloxi, and Sandy Hook. The discrepancy found is within the possible limits of error
of the precise leveling alone, even though it be assumed that the leveling in question is
of as high a grade of accuracy as any yet done anywhere in the world.

Having reached the conclusion that the discrepancy of 187.5 millimeters is due to
errors in leveling, the question arises, how shall this discrepancy be distributed in fix-
ing elevations hereafter to be used as standard? The theoretically best elevations would
be obtained by making a new adjustment of the precise level net, including the new
line and new connection with mean sea level at Seattle. To adopt such elevations
resulting from a new adjustment of the net as standard elevations hereafter to be used
would cause great inconvenience to all who are using the thousands of elevations
already published, by introducing many small corrections. The problem is to make
such a distribution of the discrepancy as will produce the minimum disturbance in past
publications and the minimum inconvenience in the revision of past computations,
and at the same time give standard elevations which are so near to the theoretically
best elevations that the loss in accuracy by such an arbitrary adoption of standard
values will not be serious.

After careful consideration it was decided to hold-unchanged all elevations as
published at Red Desert, Wyoming, and eastward of that point, and to distribute the
discrepancy of 187.5 millimeters at a uniform rate (o0.097 millimeter per kilometer)
from Seattle to Red Desert. The corrected elevations printed in this appendix and to
be used as standard are computed on that basis.
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This arbitrary decision makes the adopted elevation of Red Desert about 100 milli-
meters greater than the theoretically best elevation. The agreement between the
adopted and the theoretically best elevations is closer than this for points either to the
eastward or westward of Red Desert, approaching exact agreement as the point consid-
ered is supposed to approach the places at which connections have been made with
mean sea level.

The doctrine of chances indicates that there is about one chance in five that the
adopted elevation at Red Desert is nearer the truth than the theoretically best elevation
derivable from the observations.

RESULTS AND THEIR ACCURACY.

The direct results of the leveling and the adopted corrected elevations are shown
in the following tables, in which all the permanent bench marks are given.

If no distance is given in the fourth column, the bench mark is in the main line of
levels. If a distance is given in the fourth as well as the third column, the bench mark
is on a spur and the distance given in the fourth column shows the point at which the
spur branches from the main line.

Iiach short section, usually from 1 to 2 kilometers long, into which the line was
divided by permanent and temporary bench marks, was leveled at least twice, once in
the forward and once in the backward direction. On each section upon which a for-
ward and backward measure differed by more than 4™/ K (in which & is the distance
leveled between adjacent bench marks in kilometers), both the forward and backward
measures were repeated until two such measures fell within the limit stated. The fifth
column gives the total discrepancy accumulated at each permanent bench mark between
the elevation as computed from the backward lines and from the forward lines sepa-
rately. ‘The sixth column gives the elevations which result directly from the leveling.
The last column gives the adopted corrected elevation. All elevations are referred to
mean sea level.

RED DESERT, WYOMING, To OWYHEE, IDAHO, LINE.

The following four tables, showing the direct results of the leveling between Red
Desert and Owyhee are reproduced here * with an additional column headed '‘Corrected
elevations,”’ showing the present adopted elevations.

*From Appendix 6, Report for 1904.
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Results of leveling, Red Desert to Azusa, Wyo.

Dist. Dist STotal dis- %

Permanent 1stance , 1stance crcpm]cy bserved re d |
Place beenchnn:;?k' "(:‘::L“;f‘h : ;?:;)al;’:* at(lli;:;%h g)levtz'nion Ce?:\'afitc';n

! mark |

U [P PRT | — | 5

km. knf. mn, m. . |

Near Red Desert, Wyo. V2, —1o0: T 2050. 9061 2050. GOBI |

Red Desert, Wyo. B, ! 0.0 0.0 |1 2047.6741 2047.6741 -
Tipton, Wyo, Cy i 117 - 5.4 | 2132.5399  2132.5388
Near Table Rock, Wyo. D, ’ 20. 4 --15.6 | 2087.8008 | 2087.7988
Near Monell, Wyo. U. P. 779 30.0 29.1 4 | 2057.1249 | 2057.122I
Monell, Wyo. E; ' 306 +34.8 | 2056.5452 | 2056. 5422
Bittercreek, Wyo. F, 387 -1'58.0 | 2040.4953  2040. 4915
Near Black Buttes, Wyo. 33 | 499 +53,0 | 2020.4359 | 2020. 4311
Black Buttes, Wyo. C. P.793 53.2; 52.7 4 2016. 6834 | 2016. 6783
Hallville, Wyo. H,| 620]| 55.9 | 1998.2346 | 1998.2286
Hallville, Wyo. U. P. 799 62.2: 62.0| +53.7 1998. 4713 1998. 4653
Near Point of Rocks, Wyo. U. P. 804 70.2 1 70.1 | +48.1 1985. 0710 1985. 0642
Near Point of Rocks, Wyo. I; 72.7 i51.0 | 1983.9406 | 1983.9335
Near Point of Rocks, Wyo. U. P. 810 79.9 79.7 | +43.7 1968. 4864 1968. 4787
Near Salt Wells, Wyo. Js 87.0 +37.3 1948. 4257 1948. 4173
Near Baxter, Wyo. U. P.823 100.6 100.3 | 4-59.7 1920.4722 1920. 4625
Baxter, Wyo. K;| 101.3 +62.7 | 1921.9076 | 1921.8978
Rock Springs, Wyo. I, 111.8 ! +64.3 | 1909.3503 ° 1909. 3394
Rock Springs, Wyo. M;| 111.9; 4-63.9 © 1908.4995 : 1908. 4886
Rock Springs, Wyo. N, | 11220 111.9| +463.7 ¢ 1912.8302°| 1912.8193
Rock Springs, Wyo. O, 112, 2 111.9 | +63.0 | 1916.5712 1916. 5603

Ah Say, Wyo. U. P. 835 120.2 120.0 | +57.9 | 189s. 3612 1895. 3496 -
Near Wilkins, Wyo. P, 123.6 +60.6 ; 1890.0678 1890. 0558
Wilkins, Wyo. U.P.839 | 1266 126.5 | +60.4 | 1884.3311 1884. 3188
Greenriver, Wyo. Q, 136.0.{ 135.9 | +64.2 ! 1855.0536 | 1855.0404
Greenriver, Wyo. R, 136. 2 135.9 | +65.6 . 1864.7786 1864. 7654
Greenriver, Wyo. S, 136. 1 135.9 { +64.5 1858. 3998 1858. 3866
Greenriver, Wyo. T, 136.7 4-61.0 | 1855.2436 1855. 2303
Near Peru, Wyo. Us; | 147.3 --60. 3 1941. 1731 1941. 1583
Near Bryan, Wyo. V; | 159.5 +82.3; 1884.1850 | 1884. 1695
Near Marston, Wyo. W, 164. 1 +-80. 6 1883. 2550 1883. 2391
Near Marston, Wyo. X, | 172.0 4-85.2 | 1901.9158 | 1901.8991
Near Azusa, Wyo. Y, 176. 0 <+77.9 1897. 1105 1897. 0934
Near Azusa, Wyo. 505 176.9 476.8 | 1901.5869 | 1901.5697

* Erom bench mark Bz at Red Desert.
‘T'his elevation supersedes that given on page 580 of Appendix 3 of the Report for 1903.
‘This is the adopted initial elevation for this line, It is taken from page s80 of Appendix 3 of the Report for 1903.
2 The spur was a single line of levels, that is, run in one direction only.
k This is a temporary bench mark which is identical with temporary bench mark 160 of the line Ogden, Utah to
Azusa, Wyo.
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Results of leveling, Ogden, Utah, fo Azusa,

Place

Ogden, Utah
Qgden, Utah
Ogden, Utah
Ogden, Utah
Uinta, Ttah

Near Devils Gate, Gtah
Near Strawberry, Utah

Near Morgan, Utah
Morgan, Utah
Near Croydoi, Utah
Echo, Utah

Echo, Utah

Near Emory, Utah
Emory, Utah
Castle Rock, Utah
Wasatch, Utah
Wyuta, Utah
Jivanston, Wyo.
Evanston, Wyo.
Evanston, Wyo.
Knight, Wyo.
Altamont, Wyo.
Springvalley, Wyo.
Leroy, Wyo.
Bridger, Wyo.
Near Bridger, Wyo.
Carter, Wyo.
Carter, Wyo.
Elkhurst, Wyo.

Near Hampton, Wyo.

Church Buttes, Wyo.

Church Buttes, Wyo.

Garrett, Wyo.
Near Granger, Wyo.
Granger, Wyo.
Near Granger, Wyo.

*Ji'rom bench mark B at Ogden.

Permanent
bench mark

I B
) A
| t Transit

D
E
r
G

| H .
I

J
Geol. Echo

CZBA

i6770 Evanston '

As

6779 Evanston
| Be

. Cb
| Ds
. :6

¥

203
Wyo.

————— e

! Distance i Distance I'clroel].‘:'lu(:é; I
| Distance : )18 \ " Observed Corrected
e 1 P s at'bench | ¢levation | clevation

| . mark | |

. ' SN PO

I !

ke, + km. . mm. e, m. !

| 0.0 : 0.0 1309.8520 : 1309.8113 |

i 0:8 0.0 —- 2.0"' 1308.8588 | 1308 8181

1.6 1 0.0 — 0.6 | 1331. 5447 | 1331. 5040 |

| o2 I} 0.7 | 1310.5028 | 1310.4621 !
"ot2.4 | ‘ 4 8.4  1370.2906 , 1370.2511
. 21,6 - 14.2 7 1468. 4360 1468. 3974
! 23.2 | ; +14.3 | 1473. 2076 1473. 1691

37.31 | +s5 1534 8343 | 1534.7972 |

39.4 | |+ 3.9| 1542.6755 | 1542.6386 |

i 3.2 ‘ . +13.6 , 1596.1208 | 1596.0850 !
64.5 | 4-27.8 1 1664.3951 1664. 3606
| 64.9 ‘ 64.9 ; 30.0 b 1665.8418 | 1665. 8074
. 725 {443.4, 1748.8870 | 17438533
70.8 | 79.7  -r4o.5 1802.5713 | 18025383
i 9L I, | +29.7 | 1899.1592 i 1899.1273

104.7 | i +-26.4 . 2077.0235 2076. 9929 |

i 113.3 - 112.2: +18.3 ' 2051.7570 | 2051.7272 i

122, 5 | | 414.0 1 2055.4599 | 2055.4311 |

i 122.6 . 122.5 -i13.5 20568023 2056. 7735 |

123.0 122.5 ¢ +14.9 | 2058. 1170 ; 2058. 0882 '
136.6 | 136.5 : -+-20.8 | 2152.0971 2152, 0696
144. 2 ~ +30.2 | 2200 0837 | 2200. 0§70
154. 7 154.7 i +38.2 | 2136.8874 2136. 8617
©166. 3 - 4-40.5 2040. 1089 2040. 0843
174. 1 . +43. 2 2020. 3063 2020, 2825
178.9 i --44.6 200§5.7702 ;  2005. 7468
190.3 | 190.2 | -+ 41.4 | 1980.6998 = 1980.6775
190. § 1go.2  {-42. 4 1981. 4967 ‘ 1981. 4744
200. 1 200.0 -+38.1 1958. 9540 | 1958. 9327
203.6 | 203.0° 439.3| 1951.2577 | 1951.2367
217.3 | | 137-4 | 1935.1996 | 1935. 1800
i 217.5 | 1-35.4 | 1936.1780 § 1936.1584
. 224.9 oT20.3 1932. 8922 i 1932. 8733
. 234.9 o + 9.6 | 19I1.1951 | 19I1.1772
236.0 | 235.8! +I1.§ 1909. 9982 | 1909. 9804
242.7 4-14.7 | 1901. 5869 I 1901.5697

$’The elevation of this bench mark, as fixed b

along the thirty-ninth parallel and spanning the fo

Sec  The ‘Transcontinental Triangulation.”
1331.5—1338. 1=6.6 meters, is well within the a

$This is a temporary
Desert to Azusa.

ages

the vertical angles measured in connection with the triangulation
ng interval from Pikes Peak to the Paci
The correction now necessary

339340,

# This bench mark was reported in 1905 as having sunk about o.052 meter.

he allowable limit fixed by the probable error
hench mark which is identical with the temporary bench mar

of 2.5

fic, was 1338.1+2.5 meters,
to this clevation, namely,
nieters.

k numbered 108 in the line Red
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Resulls of leveling, Ogden, Utah, to Pocatello, Idako.

l | Total dis-
i Permanent Distance  Distance | crepancy
E

R . N N ybserved
Place 1bench mark; l(r)nlz;ii:(;h : 0‘;’5‘1;?;‘; at( I‘:l"gh . f:l?'?’?\tion
! | © mark
. ke, o k. oo, .
Ogden, Utah | B 0.0 : 1309. 8520
Hot Springs, Utah ! P 4.1 --12.7 1301, 3750
Willard, Utah ! Q. 22.8: 228 -.29.1 1299. 7616
Brigham, Utah ; Ri 348! i --32.5 1308 6707
Honeyville, CUtah | S 48.7 1 48.7 | ~23.4 1298. 1642
Dewey, Utah T. 5§7.7 | i —35.6 1317. 0955
Bear River, Utal U, 717 | 47,9 1370. 0458
Cache Junction, TUtah v o486, +35.6 1355. 5697
Cache Junction, Utah W 789 | -34. 8 1353. 3253
Ransom, Utah e X . 920: 9.9 -42.5 1358. 8935 -
Near Cornish, Utah Y 100. 3 | C--41.0 1378. 6045
Weston, Idaho A 104.8 1 104.7 --44.9 1403. 0582
Dayton, Idaho B, 1146 114.6 ! - 49.1  1445. 7993
Garner, Idaho C. 120.9' i —46.3 | 1447. 6636
Garner, Idaho D 121. 0 : - —46.3 1446. 1971
Near Oxford, Idaho E 130. 8 i —54.2 ; T1446.7948 .
Near Swan Lake, Idaho F o o141.8° | —-63.0 | 1455.5997 °
Downey, Idaho Gl 1527 I--48.7 ° 1480. 2214
March Valley, Idaho H | 164. 9 1 --48. 1 1445.6716
McCammon, Idaho I, 179.1 —43.9  1448. 8462
Near Onyx, Idaho J, 1882 —44.6 1407. 8990 -
Inkom, Idaho K: 196.5 - 39.1 ' 1378. 8024
Inkom, Idaho L. 196.6 -37.6 . 1377.3778
Portneuf, Idaho M ' 205.7 P e-41.6  1367.2810
Pocatello, Idaho A;  216.1 - 3004 1358, 4231
Pocatello, Idaho B, 216.6 1 —30.3 ¢ 1360. 0109
I i !

Corrected
elevation

m.
1309. 8113
I30I.3329
1299. 7187
1308. 6266
1298. 1187
1317. 0492
1369. 9481
1355. 5213
1353. 2769
1358. 8438
1378. 5540
1403. 0073
1445. 7474
1447. 6111
1446. 1446
1446. 7414
1455. 5452
1480. 1658
1445. 6149
1448. 7881
1407. 8400
1378. 7426
1377. 3180
1367. 2203
1358. 3614
1359- 9491

* From bench mark B at Ogden, Utah.




APPENDIX 4.

PRECISE LEVELING TO SEATTLE.

Results of leveling, Pocatello to Owyhee, Idako.

Place

I Permanent !

Pocatello, Idaho
Pocatello, Idaho
Pocatello, Idaho
Pocatello, Idaho
Pocatello, Idaho
Near Pocatello, Idaho
Near Michaud, Idaho
Bannock, 1daho

Near American Falls, Idaho

American Falls, Idaho

Snake River Bridge, Idaho

American Falls, Idaho
Near Napati, 1daho
Near Wapi, Idaho
Wapi, Idaho

ibeuch umrkl "?n‘:l?}’;c,,h
I ke
B, o,
G, o.
City ! o.
! D, 1.
E; 1.
DN 6.
i Gy 17.
| H, 26,
! I, | 236
I 0.S. L.+ 4o
O.8. L. " 41
13 41
3 52
I, 63
0.8 L 68

Near Wapi, Idaho M, | 72
Near Yale, Idaho | Ny, 82
Minidoka, Idaho 0.8. L. 94.
Minidoka, Idaho O3 94
Near Colburne, Idaho Pyt 104
Near Colburne, Idaho Qs | 113
Kimama, Idaho 0.8, L. 121
Kimama, Idaho R, ’ 121
Senter, Idaho S, 132
Owinza, Idaho Ty | 144
Near Owinza, Idaho Uy 1150,
Dietrich, Idaho V;, 161
Shoshone, Idaho W, o173,
Shoshone, Idaho | X5 173
Shoshone, Idaho Yol 173,
Near Tunupa, ldaho g Z, 186.
Near Tunupa, Idaho | A, 188,
Gooding, Idaho ‘ B, | 199.
Fuller, Idaho C, | zo0.
Bliss, Idaho : D, | 219,
Ticeska, Idaho i N 230.
King Hill, Idaho ¥, 243.
Glenns Ferry, Idaho G, | 257
Glenns Yerry, Idaho H, 258.
Near Glenns Ferry, Idaho I, 264.
Medbury, Idaho Js ‘ 275.
Chalk Spur, Idaho . K, | 284,
Near Mountain Home, Idaho | I, 29s.
Mountain Home, Idaho M, ! 30s.
Mountain Home, Idaho Ny | 3vs.
Mountain Home, Idaho O, | 30s5.
*Near Mountain Home, ldaho P, | 314.
Cleft, Idaho Q. 322.
Near Orchard, 1daho : R, | 334.
Near Orchard, Idaho ! S, | 343
Near Owylee, Idaho . T, : 356.
Near Owylice, Idaho i U, | 357
Owyhee, Idaho V.| 358
Owyhee, Idaho w, boas8.

LN PN CUNTOLCD OO N0 L —0O N CNW & APRNL-WNIOELNANOI=CLUNC :

(9]
I
3

Distance |

Distance : crepancy
to base (B3-F)

-Total dis-

of spur* | at bench®

40.

63.

O W

173.
173.

188,

200.

257.
257.

275.
284.

305.
3035.
314.

mark |
! !
|

mim,

=

[N

N == D0 C
by . . . a.
ONOLCNOENTWEUNEL W—=AN R —

I S
<

=11,
—15.

|
~N
$

@

4 | —22.
-=39.

8 —41.

LW s
i
N
v

-
|

+

~

1
nN
NOCHB N OO = CO~NNOEDO C ALWLWNIO O LN XX

* From bench mark Bj at Pocatello, 1daho.
1 The spur was a single line of levels.

Observed
elevation

Corrected
clevation

m.

1359.
1363.
1359
1360.
1361.
1343.
1349.
1344.
1336.
1321,
1319.
1319,
1364.
1347.
1341.
1315.
1297.
1305.
1303.
1297.
1321.
1302.
1299.
1284.
1281.
1260,
1240.
1209.
1207.
1209.
1141.
1129,
1087.
1036.
993-
935.
772.
779.
73s.
759-
778.
879.
937
958.
956.
957.
969.
g81.
gb2.
958.
911.
go8.
qo3.
903.

9491
2375
9256
3959
6485
6525
7114
3430
1938
4381
820
1590
1930
3535
o311
9349
7600
0713
4635
9913
9177
1133
1429
8292
4187
1729
5337
4021
9309
0585
8672
5056
8734
2984
1362
4534
3153
6189
1603
6991
7922
3239
1231
4073
4307
6561
5248
0386
8774
3500
9318
9957
3450
6032
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OWVYHEE, IpAHO, T0 HUNTS JUNCTION, WASHINGTON, LINE.

When commencing this line at Owyhee, Mr. Sewall leveled between bench marks
W, and V,. The observed difference of elevation was V,.—W = —o.2580 meter. The
same difference observed in 1903 (see preceding tabulation) was —o.2582 meter. This
agreement within o.2 millimeter indicated that the bench marks were undisturbed.
The computation of the Owyhee—Hunts Junction line was based on the elevation of W,
as fixed in 1903, namely, go3.6997 meters.

Results of leveling, Owyhee to Hunts function, Washinglon.

P ¢! Dist | Dist ‘Total dis-*
- ermanen 18/ Z.HICC | 15 qxlce crc_pz‘mcy Observed Corrected
Place ?ﬁ:l‘f:: tg,g;gi“ Ztos';:f::)f ({:ef‘-g]?'“ . elevation elevation
| mark |
§
k. | k. mm., m. m.
Owyhee, Idaho W, 0.0 0.0 | 903.6997 903. 6032
Near Mora, Idaho X, 7.8 7.8 + 6.1 862.3655 862. 2682
Mora, Idaho Y, 12. 7 - --14.8 ' 843.0104 842.9126
Near Mora, Idaho Z, 14.4 14.2 | +10.4 ¢ 837.9583 837. 8604
Near Kuna, Idaho Ag 22. 4 +14.3 8os. 8148 8o5. 7161
Near Kuna, Idaho B, 23.0 4157 805. 0755 804.9767 '
Near Kuna, Idaho Cs.  24.8 4-20.3 ; 798.5782 798.4792 !
Near Nampa, Idaho ) ;. 28.¢9 28.8 | 4-26. 5 775.5850 775.4857 !
Nampa, Idaho i Ey| 357 -+29.7 758.0485 {  757.9485
Nampa, Idaho i ¥ i 358 35.7 | +29.3 758.9420 ' 758. 8420
Nampa, Idaho H, 36.0 35.7 | -+28.7 758.0265 - 757. 9265
Nampa, Idaho 350 35.9 35.7 | 30,0 758. 1911 | 758.0911
Nampa, Idaho I, ! 36.0 35.7 ! +30.7 756. 9665 | 756. 8665
Nampa, Idaho 0O.8.1.. - 36.1 35.7 l —+—31.6 757.0133 756.9133
Near Nampa, Idaho Js 40.8 i 4-28.8 743. 4358 | 743. 3353
Near Nampa, Idaho - K, | 43.7 ~-22.9 738.0100 | 737.9092
Near Caldwell, Idaho Ly 48.8 ! - 9.7 725.4013 ! 725. 3000
Caldwell, Idaho M,. 49.9| 488 -+ 7.5 723.7524 723. 6511
Caldwell, Idaho Ny so.1 48.8 | — 8.8 723. 1104 :  723. 0091
Caldwell, Idaho O, so.2 48.8 | + 8.7 721, 8665 : 721. 7652
Caldwell, Idaho P, s0.2 48.8 | - 8.1 723.0648 1 722.9635
Near Caldwell, Idaho Qs 517 + 3.2! 717.2221 ' 717.120%
Near Caldwell, Idaho R 54.4 — 2,6 711.3282 711.2264
Near Notus, Idaho S, 61.6 61.4 | — 4.1 703. §320 703. 4295
Near Notus, Idaho Ts . 64.6 64.6 | -+ 2.7 698.0338 . 697.9310
Near Parma, Idaho Ugi 713 71.0 | + 9.1 682. 3893 @ 682. 2859
Near Parma, Idaho 0O.S. L. 74. 2 74.2 | = 5.9 677. 6755 677.5718
Near Parma, Idaho Vg 77.2 -+ 3.6 672. 5043 672. 4003
In Idaho, near Nyssa, Oreg. W, 81.7 — 4.0 671.0253 :  670. 9208
| In Idaho, near Nyssa, Oreg. X 84.0 — 0.8 667.3039 |  667. 1992
! Near Nyssa, Oreg. 15 85.4 - 11 665.7853 - 665. 6805
Near Nyssa, Oreg. G| 869 : 2.8 664. 6431 664. 5381
. Near Nyssa, Oreg. H. o90.3 b 4.4 660. 5591 . 660.4538
| Near Ontario, Oreg. Ji 951 94.9 | 6.4 657. 7404 657. 6346
i Near Ontario, Oreg. I, 96.3 - 2.4 658. 3766 658. 2707
Ontario, Oreg. 2143H | 103.3 + 4. I 655.6636 |  655.5570
Ontario, Oreg. K !.103.4 | 103.3| - 4.4 656.9458 |  656.8392
i Ontarie, Oreg. 1. ‘ 103.6 | 103.3 | 4 3.8 656. 7377 656.6311
| Ontar_io, Oreg. M i Tos. 4 103.3 | + 4.1 656. 9220 656. 8154
| Ontario, Oreg. N 1051 + 5.9 654.7443 654. 6376
| Near Payette, Idaho Y 105. 8 4 4.0 654. 6435 654. 5367
| Near Payette, Idaho 2139H(1§ 106. 5 + 2.4 654. 4602 654. 3533
! Near Payette, Idaho Zs | 109.2 + 4.6 653. 4861 653. 3790
l Payette, Idaho . Ag ! 109. 8 + 3.9 654. 9341 | 654. 8269
] ¥ '

* From bench mark W, at Owyhee, Idaho.
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Results of leveling, Owyhee to Hunts function, Washing ton—Continued.
; it Dist Total dis-!
) Permainett istance 18 [l‘llce crel)x:mcy Observed Corrected
Place 1:16‘::‘1: mnl,)::l}fh to ks’l‘:aer of (gez‘g,‘:t elevation elevation
mark
k. ke, M. m. ne. |
Payette, Idaho Bs ! 110.0} 109.8| 4 2.9! 655.8973 655. 7901
Payette, Idaho Ce: 110.3| 109.8 | + 3.0 655. 4553 655. 3481
Near Payette, Idaho 2139H(2) ¢ II1L.4 + 4.3 654. 2211 654. 1137
Near Crystal, Idaho 2123H 116.4 | 116.3 | + 9.8 649. 4738 649. 3660
Near Crystal, Idaho Ds| 116.4 | 116.3 | -+ 9.8 648. 1159 648. 0081
Near Weiser, Idaho 2112H | 121.0 | I21.0| +H-12.9Q 646. 1267 646. 0184
Near Weiser, Idaho Ee: 1255 - +12.9 644. 0785 643. 9668
Near Weiser, Idaho 2113H 125. 8 +13.3 646. 3490 646. 2402
Near Weiser, Idaho Fs 130.5 +17.8 642. 3626 642. 2534
Weiser, Idaho . 2107H 131. 1 +17.5 644. 5440 644. 4347
Weiser, Idaho Ges | 131.3 131.1 | +18.6 646. 6613 646. 5520
Weiser, Idaho He @ 133.1 131.1 | +16.1 645. 7483 645. 6390
Near Eaton, ldaho 2122H.| 135.4 + 8.8 649. 1833 649. 0736
Near Eaton, Idaho | TIg | 139.1 138.6 | — 2.6 644. 3573 644. 2473
Near Eaton, ldaho 2097H 140.2 ‘ -- 4.0 641.4111 641. 3009
Near Eaton, Idaho s 142.0 141.8 | — 7.2 639. 5735 639.4632
Near Olds Ferry, Idaho 2087H | 144.7 — 4.9 638. 3733 638. 2632
Near Olds Ferry, 1daho ¢ 2086H | 149.5 — 7.0 | 638. 0908 637.9797
Olds Ferry, 1daho ‘ K¢ ‘ 153.4 | 153.1 | — 6.4 631.7481 | " 631.6367
Near Olds Ferry, Idaho 2070H ' 154.6 —10.7 | - 633. 2048 633.0932
Near Olds Ferry, Idaho 2069H | 139.5 —12.7 ! 633.0699 632. 9579
Near Huntington, Oreg. 2079A 164. 0 --21.2 635. 8426 635. 7301
Near Huntington, Oreg. O . 164.8 —24.0 635. 9697 635. 8572
Near Huntington, Oreg. P, 166.0 —20.1 ] 648.1646 648. 0519
Near Huntington, Oreg. Q ‘ 166. 2 | --20. 5§ 639.0172 638. 9045
Huntington, Oreg. 2105A 168.0 | 167.9 | —18.2 644. 0325 643. 9196
Huntington, Oreg. R| 16%3.1: 167.9 | —18.9 644. 7891 644. 6762
Near Huntington, Oreg. S| 169.9 —19.3 649. 6737 649. 5607
Near Huntington, Oreg. T, K6 171.0 ~-20. 1 654. 8913 654. 7752
Near Huntington, Oreg. U 172.3 —17.7 659. 9153 659. 8020
Near Huntington, Oreg. A% 173. 9 --20.7 665. 6495 665. 5361
Near Huntington, Oreg. 2215A 176. 2 -23.3 677. 4346 677.3209
Near Huntington, Oreg. w 176. 7 176.2 | —25.2 679. 2649 679. 1512
Near Huntington, Oreg. X | 178. 2 ~17. 4 683. 4770 683. 3632
Near Huntington, Oreg. Y ! 180.8 —21.6 695. 6925 695. 5784
Near Weatherby, Oreg. 2369A | 185.6 --26, 2 724. 3545 724. 2399
Near Weatherby, Oreg. z | 188. 0 187.3 | —30.8 734. 4534 734.3387
Near Weatherby, Oreg. A, 188.5 C) —-33.1 735. 2936 735.1788
Near Durkee, Oreg. 2518A 193. 5 t—39.4 769. 9333 769. 8180
Near Durkee, Oreg. B, ‘ 196. 7 196.4 | —32.7 780. 5774 780. 4618
Durkee, Oreg. 2647A , 201.1 —27.3 809. 0514 808. 9353
Near Durkee, Ogeg. C,| 204.6 ~-26.0 834. 0893 833. 9729
Near Durkee, Oreg. D, | 206.2 | 206.2! —22.2 858. 7595 858, 6429
Unity, Oreg. 3139A | 212.6 ; —18.6 953. 9831 958. 8659
Near Unity, Oreg. E, 213.0 --16. 7 957. 2496 957 1324
Near Pleasant Valley, Oreg. F, | 219.3 9.7 1076. 9181 1076. 8003
Pleasant Valley, Oreg. 3818A 1 2250 - —14.7 1166. 3435 1166. 2251
Near Encina, Oreg. I G, 229.2 | 228.9 i —20.0 | 1205.2709 1205. 1521
Near Norton, Oreg,. " H, | . 234.01 233.8] —16.5 1132.6088 | 1132. 4896
Norton, Oreg. | 3646A | 235.5 . — 9.6 1113. 7470 | 1113. 6276
Near Baker City, Oreg. : I. i 242.1 ‘ 241.8 | + 2.9 : 1065.4173 1065. 2973
Baker City, Oreg. ! 3433A ° 246.0 1 245.1 l + 6.0 | 1048. 7138 | 1048.5935
Baker City, Oreg. ; Ja | 246.4 | 245.1 -+ 6.4 ! 1049.5215 | 1049.4012
Baker City, Oreg. K, ' 246.8 | 245.1 | + 6.0 1050. 5255 1050. 4052
Baker City, Oreg. lo| 247.0} 245.1 | 4+ 4.6 | 1051.1504 | 1051.0301
Near Baker City, Oreg. i M, 250.0 | 250.0 | 4 9.1 1027. 9828 1027. 8620
Near Wingville, Oreg. i 3338A | 255.2 ‘ 254.8 -+13.7 | 1019.8403 | 1019.7190
Near Haines, Oreg . \ N,J‘ 259.6 | 259.5 i +13.4 | 1014. 0624 | 1013. 9407
3 i :
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Results of leveling, Owyhee to Hunts function, Washing ton—Continued.

Place

Near Haines, Oreg.
Hutchinson, Oreg.

Near North Powder, Oreg.
North Powder, Oreg.
North Powder, Oreg.
Near North Powder, Oreg.
Near North Powder, Oreg.
Near North Powder, Oreg.
Near North Powder, Oreg.
Near Telocaset, Oreg.
Near Telocaset, Oreg.
Near Telocaset, Oreg.
Near Telocaset, Oreg.
Near Union Station, Oreg.
Near Union Station, Oreg.
Union, Oreg.

Union, Oreg.

Union, Oreg.

Union, Oreg.

Near Union Station, Oreg.
Near Union $tation, Oreg.
Near Union Station, Oreg.
Near Lagrande, Oreg.
Near Lagrande, Oreg.
JLagrande, Oreg.
Lagrande, Oreg.
Lagrande, Oreg.
Lagrande, Oreg.
Lagrande, Oreg.

Near Lagrande, Oreg.
Near Lagrande, Oreg.
Perry, Oreg.

Near Hilgard, Oreg.
Hilgard, Oreg.

Near Hilgard, Oreg.

Near Kamela, Oreg.
Kamela, Oreg.

Near Meacham, Oreg.
Near Meacham, Oreg.
Meachain, Oreg.

Near Meacham, Oreg.
Near Meacham, Oreg.
Near Meacham, Oreg.
Near Meacham, Oreg.
Near Meacham, Oreg.
Near Meacham, Oreg.
Near North Fork, Oreg.
Near North Fork, Oreg.
Near North Fork, Oreg.
Near North Fork, Oreg.
Near North Fork, Oreg.
Near North Fork, Oreg.
Near North FFork, Oreg.

Near Bingham Springs, Oreg.
Near Bingham Springs, Oreg.

Near Bingham Springs, Oreg.

Bingham Springs, Oreg.

Near Bingham Springs, Oreg.

Permanent
bench
mark

O,
33724
1)

32334

2
R,
SZ

Zq
G.S.Union

Ay

2705A

N
w

0

~I

s
»

=
~ %8
=

—
v
o w .

w

wt
o

Dist bi ‘Total dis- l

1stance istance [ crepancy , H

to beneh |tobaseof| (wHal | QUNCL | Clvation

mark

kme. k., mm. m. ‘ m.
©264. 8 + 12.0 | 1018 3178 | 1018. 1955
269. 2 + 16.2 1030, 0791 | 1029. 9564
273.8 + 14.5 1003. 5859 1003. 4628
276.9 + 15.4 988.1758 | 988. 0524
277. 1 276.9 | - 15.4 992. 5400 |  992. 4166
282. 2 282.0 |-;- 22.2 975. 2654 975. 1415
282. 4 21,3 971.9801 . 971.8561
282.7 + 21.4 971.8977 . 971.7737
284.5 +- 20.4 986. 1046 | g85. 9804
286.9 i 286.9 |+ 28.8 | 1005.8370 ! 1005. 7126
291. 4 -+~ 30.9 1047. 9886 1047. 8638
291.9 < 31.9 | 1050.5024 | 1050.3775
296. 5 - 37.3 989. 9263 989. 8o10
30I. 2 + 44. 8 922.6495 |  922. 5237
305.8 1 305.8 1+ 48.1 1  857.3679 | 857.2417
315 307.7-1 - 49.2 i 85I.1909 851. 0645
311.6 | 307.7 it 49.2 i 850. 1022 849. 9758
311.7 | 307.7 |1 47.9 849.9475 . 849.8211
311.7 1 307.7 |+ 47.6 851.2507 | 8s51.1243
309. 3 4 47.2 826. 4288 826, 3022
312.0 ‘ + 48.0 823. 1040 ;  822.9772
317.9 : + s51.2 823.5123 . 823.3849
320.6 | +- 51.3 825. 3529 825. 2252
324.0 4 55.0 1  832.5332 832. 4052
327.7 i 327.1 |4 58.8 | 8471412 . 847.0129
327.8 | 327.1 |+ 58.1 1  848.8943 848. 7660
328.1 ! 327.1 ‘1'— 59.-4 °  849.8303  849. 7020
328.2 ° 327.1 :-- 59.4 849. 3155 | 849. 1872
328.3  327.1 |+ 60.4 849.7128 | 849.5845
331.3 4- 62.4 . 868.0134 1 867.8847
332. ¢ 4- 62.6 ¢ 871.4006 @ 871.2718
334.3 4 60.9 | 884.8391  884.7101
338.3 4 64.2 ©  904.3939 i  904.2645
340.9 + 59.8 ‘ 916.7151 . 916. 5855
349-5 4 75.5 | 1093.7619 ; 1093.6314
354.5 + 72.2 ' 1023.7079 | 1203.5769
358. 4 + 70.6 1282, 0561 | 1281. 9248
362.3 +4 8o.5 ! 1208. 6685 1208. 5368
365. 4 + 86.7 . 1145.2812 l 1145. 1492
368.2 4 90.8 Ti21. 5285 | 1121.3962
372.0 4 86.7  1054.8642 | 1054.7315
373.6 <+ 85.7  1021.5872 1021. 4544
376. 1 -+ 9.7 1 972 0211 ’ 971. 8880
378.1 | + 9331 933.3187 933. 1854
380.9 ; -4 9511 8820846  881.9511
383.5 + S8.4 § 846.4132 i  846. 2794
388, 2 4 8v.0 | 785.1608 | 785. 0266
388.6 + 79.5 780. 9003 780, 7660
390.7 - 84.6 755.9581 | 755.8236
391.5 + 83.2:  745.5427 ;  745.4081
396. 4 +4- 87.0 . 691.7724 - 691.6374
397.1 i+ 87.1  684.9492 | 634. 8141
399.8 4 94.3 . 657.9428 °  657. 8074
403. 7 4 98.3 618.1557 , 618, 0200
407. 7 ~-100.3 530. 1746 58%0. 0385
4111 +102.7 ° 554.6808 554. 5443
413.5 41 105.9 | 533.2542 533- 1175
417.§ 1, 504.0219 503. 8848

4 104,




APPENDIX 4. PRECISE LEVELING TO SEATTLE. 209

Resulls of leveling, Owyhee to Hunts Junction, I/Vas/zz'njlon—Concluded.

! i ‘Total dis-I i
Permarnent Distml{:e | Distance crcp&:ucy _ Observed Corrected
Place bench | to beseh o buseof | (W71t Qevition | elevation
; mark :
km. [2UR 1301, e, e, |
Near Cayuse, Oreg. 1523A 0 423.3 + 95.9, 465.8251 465. 6875 ¢
Near Cayuse, Oreg. 73! 4240 + 95.6 |  463.7764 463. 6387 .
Near Cayuse, Oreg. A, ' 428.8 + gI. 1 | 437. 0962 436. 9580 |
Near Cayuse, Oreg. © By| 430.0! + 92.9 ! 428. 0866 427.9483
Near Mission, Oreg. 1355A | 432.2 + 92.9  414.1829 414. 0444 !
Near Mission, Oreg. C,| 434.9 4- go. 1 405. 3510 405. 2122,
Mission, Oreg. 1205A | 439.8 + 92.9 368. 5936 368. 4544 |
Pendleton, Oreg. D, 447.9 | 446.2 |+106.8  326.7368 326. 5969 |
Pendleton, Oreg. E, | 448.0! 446.2 |+107.6 | 326.0572 326.9173
Pendleton, Oreg. F, | 448.01 446.2 |+4-107.4 i 327.8844 327. 7445
Pendleton, Oreg. 1074A | 448.1 | 446.2 |4106.9 1 328.6256 328, 4857
. Near Pendleton, Oreg. G, | 447.3 4-103.9 ,  334.8248 334.6848
i Near Pendleton, Oreg. H, | 449.9 +109. 2 ‘ 357. 8432 357. 7030
© Near Fulton, Oreg. I, ! 453.9 106,71 422.9427 422. 8021
Near McCormack, Oreg. Ji 1 460.3 +102.6 503. 7548 503.6136 -
Near Warren, Oreg. K, 466. 7 4- 93.8 1 530.2213 530.0794 |
Near Helix, Oreg. L, 474.8 + 8o.7 | 548. 3946 548. 2520 !
Near Killian Junction, Oreg. | . M, 479-5 - 82,7 542. 8518 542. 7087
Near Killian Junction, Oreg. N, | 481.3 + 77.6 - 507.2295 507.0862
Near Stanton, Oreg. O, - 482.9 4+ 73.9 .  474. 4955 474. 3521
Near Canon, Oreg. P, , 490.9 4~ 69.8 317. 7830 317.6388 |
Near Hunts Junction, Wash, R, | 494. 6 4- 60.4 | 244. 7327 244.5581
Near Hunts Junction, Wash. Q, ! 5006 i- 67.9 144. 2874 144. 1423
Near Hunts Junction, Wash. P, ! s01.8 + 65.6 127. 5028 127. 3575
i

Principal maxinium values of fotal discrepancy (B-F) in main line.

. B-F per kilo-

j
Distance | B-F ! meter ‘
! | j
k. mim. wmm. |
39.2 +- 35.2 -+0. 90 ,
59.8 - 6.8 —o. 11 |
93.2 — 9.7 ~-0. 10
193.5 | — 39.4 : -0.20
330.9 ! =951 +o0. 25
413. 5 | --105.9 | -}0.26
449.9 |  +109.2 | --0. 24
Atend 501.8 | -+ 656 ! 40,13

SEaTTLE-HUNTS JUNCTION, WASHINGTON, LINE.

The computation of this line was started with the elevation 6.0549 meters for
bench mark Tidal 4, corresponding to the reading 4.2320 meters (13.8846 feet) for
mean sea level on the tide staff as fixed by tidal observations during the years 18gg-
1903. The leveling fixing the relation between the tide staff and the bench marks
near it was done by Mr. Baldwin in connection with this line. Previously, wye levels
had been run between the tide staff and some of these bench marks, and they served to
show that the tide staff and bench marks were stable.

56—05—14
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Results of leveling, Seattle to Hunts function, Washinglon.

Total dis-
Permanent | Distance | Distance crepancy Observed Corrected
Place b:‘:::‘ll: ur’ngi;lgh to;;?“s;:‘of (It})eln)cl?l elevation elevation
mark
kme. ke, wmm. m. « M.
Seattle, Wash. Gauge | —o.5 — 3.2 3. 2051 3. 2051
Seattle, Wash, Tidal 5 —o0.2 - 2.9 6. 5641 6. 5641
Seattle, Wash. Tidal 4 0.0 0.0 6. 0539 6.0539
Seattie, Wash, G 0.5 — 3.2 7. 6538 7. 6539
Seattle, Wash. . City 1 0.5 o0.5| — 2.9 7. 5700 7.5701
Seattle, Wash. City 2 1.4 — 3.5 3.3356 3. 3358
South Seattle, Wash, - City 3 4.8 — 7.8 3. 1381 3.1386
Near Argo, Wash. N. P. 7.7 —1I1.4 6. 1441 6. 1449
Near Black River, Wash. N.P. 12,7 —23.6 6.5222 - 6.5235
Black River, Wash. H 16.8 --27.2 6. 2588 6. 2605
Near Black River, Wash. I 17.0 —29.2 10. 4238 10. 4235
Kent, Wash. J 27.7 —38.6 12. 2950 12,2977
Kent, Wash. K 27.9 —37.6 12. 9229 | 12. g257
Near Thomas, Wash. L 30.1 —136.6 16. 0999 16. 1029
Auburn, Wash. M 36.0 -—33.3 22, 6070 ! 22, 6105
Auburn, Wash. N 36.3 -32. 4 25.5166 | 25. 5202
Near Auburn, Wash, O 37.1 —31.7 30.3112 30. 3149
* Near Covington, Wash. P 48. 8 —20.9 100. 8087 100. 8135
Covington, Wash. Q 49.7 —17.6 105. 5479 105. 5528
Near Ravensdale, Wash. R 58.6 —3l.2 175.7384 175. 7441
Ravensdale, Wash, S 60.6 —26.5 188. 5426 188. 5485
Near Ravensdale, Wash. T 62.3 —24.4 198. 4634 198. 4695
Near Ravensdale, Wash. U 63.9 —22.8 214. 9862 214. 9925
Near Palmer Junction, Wash. A% 70. 6 —17.0 258. 4409 258, 4478
Palmer Junction, Wash. w 71.0 —15.4 261. 5756 261. 5825
Near Palmer Junction, Wash. X 75. 1 — 7.9 1 284.1421 284. 1494
Near Eagle Gorge, Wash, 1046T 8o. 0 — 5.6 319. 0255 319.0333
Near Eagle Gorge, Wash. 81.4 -~ 4.7 329. 2369 329. 2449
Canton, Wash. VA 88.0 + 0.4 367.1461 | 367.1547
Canton, Wash. 1205T 88.1 — 0.7 367.6057 | 367.6143
Maywood, Wash. 1335T 94.6 —12.7, 407.2035 407. 2127
Hot Springs, Wash. 1531T | 102.6 —17.7 . 466.9747 466. 9847
Hot Springs, Wash. A, | 102.9| 102.6 | —17.5 ' 462.7538 462. 7638
Near Hot Springs, Wash. . B, | 104.5 —22.5: 479.5737 479. 5839
Lester, Wash. 1614T | 105.8 —19.9 . 492. 2697 492. 2800
Near Weston, Wash. C | 11L.5 —22.2 6o1. 8809 601. 8918
Near Borup, Wash. D, | 114.1 —20. I 656. 9592 656. 9703
Stampede, Wash. 2776T | 120.3 --15.8 846. 5169 846. 5286
Near Stampede, Wash. E.j 120.7 —13.0 856. 5502 856. 5620
Near Stampede, Wash. ¥, | 122,3| 122.2 | —I18.0 868. 5054 868, 5173
Martin, Wash, 2782T | 124.8 —23.7 848. 5563 848. 5685
Near Easton, Wash. G: | 132.9 —33.1 682. 3770 682, 3900
Easton, Wash. H, 137.4 —32.1 660, 4101 660. 4235
Easton, Wash. I, | 137.7 —32.2 661. 1254 661. 1388
Near Nelson, Wash. I: 146.0 —21.7% 632. 1785 632. 1927
Nelson, Wash. 2030T | 148.2 —20. 4 619. 1873 619. 2017
Clealum, Wash, K, 158. 8 —20.0 582. 3041 582. 3196
Clealum, Wash, L, | 158.9| 158.8| —19.0 583. 3528 583. 3683
Clealum, Wash. M, | 159.0 —20.6 582. 0072 582, 0227
Teanaway, Wash. 1838T | 165.6 —22.5§ 560. 3289 560. 3450
Bristol, Wash. 1784T | 172.0 --25.0 544. 0754 544. 0921
Near Bristol, Wash. N, 176. 5 —29.0 533. 8064 533. 8236
Near Thorp, Wash. O, | 181.2 —26.3 521.6go8 521, 7084
Near Thorp, Wash. 1658T | 184.2 —33.5 505. 6549 505. 6728
Thorp, Wash. 1634T | 186.7 —34.9 498. 1080 498. 1262
Thorp, Wash. P, 186.9 | 186.7 | —35.0 497. 8466 497. 8648

*From bench mark Tidal 4 at Seattle, Wash.
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Results of leveling, Seattle to Hunts Junction, Washington—Continued.

P ¢ | Dist Dista Total dis- |

ermanen istance | Distance | crepancy Observed orrec ;
Place 1:::};1 ton?gifh to ;’;‘:‘; of (%'e};lé}‘“" elevmiorl Elcv;tilgg

mark
. - k. kne. mm. "m. .

Near Thorp, Wash, U. S. Base 191. 4 —34.5 483. o405 483. 0591
Ellensburg, Wash. | 198.4 —31.0 462. 0635 462. 0828
Ellensburg, Wash. 157tT | 199.6 —32.5 478.9756 478.9950
Ellensburg, Wash, R, | 200.4 —32.8 468. 3794 468. 3989
Ellensburg, Wash. S, | 20I.0 -—31.§ 461. 7141 461. 7337
Thrall, Wash. T,.| 208.5 —22.4 435. 3003 435. 3206
Umtanum, Wash, 1350T 220. § —30.7 411. 4813 411. 5028
Near Umtanum, Wash. U, | 221.4 —33.4 407. 6580 407. 6795
Canyon, Wash. V.| 226.8 —27.6 395.0937 395. 1158
Roza, Wash. 1249T | 234.5 —24.6 380. 7660 380. 7888
Roza, Wash. W, | 234.6 —25.0 379. 5001 379. 5229
Selah, Wash. 1147T 248. 2 —23.4 349. 7623 349. 7864
Near Selah, Wash. X, | 249.0 —23.1 347.0784 347. 1026
Near Wenas, Wash. Y, | 253.0 —17.8 334.5173 334. 5419
North Yakima, Wash. . 10671 | 259.4 —13.3 325.2673 325. 2925
North Yakima, Wash, Z, | 259.6 —I11.5 i  324.5985 324. 6238
North Yakima, Wash. A, | 259.7 | 259.6 | —12.4 ‘ 325. 3700 325. 3953
North Yakima, Wash, B, | 259.9| 259.6 | —12.1 323.8379 323.8632
North Yakima, Wash. C,| 260.3| 259.6! —14.7 325. 6841 325. 7094
Near Yakima Cxty, Wash. D.| 267.4 — 3.7 290. 2677 290. 2937
Wapato, Wash. 855T | 278.3 +11.§ 260, 6208 260. 6479
Wapato, Wash, 278.5 | 278.3 | 412.1 ' 260. 1685 260. 1956
Near Wapato, Wash. F. | 283.0 +4-16. 4 | 247.6517 247. 6792
Toppenish, Wash. 755T | 289.9 +14.7 | 230. 2265 230. 2547

Toppenish, Wash. G, | 290.1 +13.9 . 229.8224 229, 8506 -
Toppenish, Wash. H, | 290.2 +14.5 230. 4094 230. 4376
Near Alfalfa, Wash. 717T | 297.1 + 9.0 218. 4183 218. 4472
Alfalfa, Wash. I.| 297.9 + 5.8 217. 7395 217. 7685
Satus, Wash. 674T | 306.7 +12.8 205. 4044 205.4342
Near Satus, Wash. Ja| 307.6 +13.9 203. 8127 203. 8426
Near Mabton, Wash. 717T | 313.9 —+12.4 ‘ 218. 3168 218, 3473
Mabton, Wash. 715T | 319.8 + 7.1 217. 9640 217.9951
Near Mabton, Wash. K. | 320.4 + 5.7 | 217. 3580 217. 3892
Byron, Wash. 696T | 330.0 4-16.8 | 212.2214 212, 2535
Near Byron, Wash, Lo | 331.4 4-15.5 +  210.5864 210.6186
Prosser, Wash. M. | 338.4 +12.6 201. 3813 201: 4142
Prosser, Wash. 661T | 338.7 +11.0 201. 5197 201. 5526
Prosser, Wash. N.| 3389 338.7 | 410.4 203. 3083 203. 3412
Prosser, Wash, O, | 338.8| 3387 |+ 9.7 201. 5743 201, 6072
Near Prosser, Wash. P, 339.7 + 8.6 205. 2327 - 205. 2657
Gibbon, Wash, 627T | 348.3 -4-17.6 191. 1530 191. 1869
Chandler, Wash. 534T | 355.5 +22.2 162.8157 : 162, 8503
Near Kiona, Wash, Q. | 362.3 +16. 4 148. 3833 148. 4185
Kiona, Wash, 515T | 365.0 +12.6 156. 8420 |. 156.8775
Kiona, Wash. R, | 365.0 +12.6 156. 6095 156. 6450
Near Kiona, Wash. S, | 366.6 +13.6 164. 2579 164. 2935
Near Badger, Wash. 640T | 373.1 +19.8 % 195:.1126 195. 1489
Badger, Wash, To| 376.4 | 376.3 | 4+15.6 ; Z06.1426 206. 1792
Near Badger Wash. 6o5T | 381.1 +14.1 1 184.3726 184. 4096
Relief, Wash. 567T | 390.4 +13.7 172.7357 172.7736
Near Relief, Wash, U, | 390.6 +11.7 171. 6054 171.6434
Kennewick, Wash, V.: 398.9 + o.7 111. 9806 112.0194
Kennewick, Wash, 362T | 399.0 — 0.5 110, 2040 110. 2428
Kennewick, Wash, W, i 399.1| 399.0| + o.2 108. 1501 108. 1889
Near Kennewick, Wash. X, | 400.6 + 1.9 107. 2736 107. 3125
Near Pasco, Wash. Y, | 40l.5 + 2.1 107. 1997 107. 2387
Near Pasco, Wash.. Zs | 402.7 i+ 0.7 114. 7385 114. 7776

N L
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Results of leveling, Secattle to Hunts function, Washington—Concluded.

| ; . ¢ ! Dist D bist i Total dis- .

| , ' Permanen istance . Distance . crepancy’  gygerved Corrected |

| | P | benen 1o bench tobaseof  (BE)AL | clevation ‘ clevation |

| | . . mark

; | | | ‘
: kw, | k. b mon. ne. | . .

Pasco, Wash- 376T | 4o3. 1 ‘ + o5 1151134 | 115.1526 ;
Pasco, Wash, A, ! 403. 5 I 4. 0.8, 115.1680 | 115.2072
Near Pasco, Wash. B; . 408.5 — o.1: 108.8557 108. 8954

! Near Pasco, Wash. Cy | 408.6 — 0.4 | 108.8983 ! 108.9380

i Near Pasco, Wash., D, : 408.7 0.0 108. 8gor | 108. 9298
Near Pasco, Wash, E; | 4v8.7 L — 0.4 108. 8579 108. 9276 ‘
Near Pasco, Wash. ¥, . 408.8 4 0.3, 108.8983 108. 9380
Near Pasco, Wash. G; | 408.9 — 0.4 i 108.8817 108. 9214
Near Pasco, Wash. H, ! 409.0 " — 0.4 108. 8971 108. 9369
Near Pasco, Wash, 1, \ 409.0 — o1 108. 8627 108. go2§

! Near Hunts Junction, Wash, 341A | 418.3 — 0.3 104. 4374 104. 4781

4 Near Hunts Junction, Wash. Js i 419.8 — 4.1 99. 7394 99. 7802 |

| Near Hunts Junction, Wash. K; I 423.0 — 9.2 104. 0998 104. 1409
Hunts Junction, Wash, I, | 425.9 —1I11.0 98. gu16 98.9430 |

I Hunts Junction, Wash. M, | 426.2 —11.6 97. 7112 97.7526 |

j Near Hunts Junction, Wash. N, ‘ 433.0 —17.8 121. 3392 121, 3813 !

i Near Hunts Junction, Wash. | O; | 433.1 —17.7 122.6715§ 122,7136 .

| Near Hunts Junction, Wash. | P, | 434. 6 —16.3 127. 3153 127. 3375 i

Principal maximum values of total discrepancy (B-F) tn main line.

| . .
f Distance j B-1 n'}‘n‘::{elr"lo’
|
I k. | mot., | mm.
27.7 l —38.6 —1.39
86.6 i + 0.7 0. 01
! 285.0 | +16.7 +o0.06
! 330.0 +16.8 +-0. 05
. 355.5 —22,2 —+-0. 06
At end 434.6 —16.3 i —o0.04

RAIL ELEVATIONS.

The following elevations for the top of the rail in front of each of the railroad
stations named were determined during the progress of the leveling, usually by a single
rod reading taken from one of the instrument stations on the main line of levels. They
are computed upon the same basis as the corrected elevations in the preceding tables.

Elevation of top of rail in front of railroad stations, Owyhee, Idaho, to Seattle, Wash.

Meters.
Owyhee, Idalo ... ... i 903. 61
Mora, Tdaho. ... .ot e 843.41
Kuna, IAaho. ... oe e e e eee e 817. 46
Nampa, Idaho. ... ..o 756. 58
Caldwell, Idaho .. .. ..o e 721. 62
Notus, Idaho . . ..o e 706. 68
Parma, Idahio. .. ... 677.95

Lannans Spur, 1daho ... ... .ol 670. 55
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Nyssa, Oreg ...........cccenune PPN 664. 23
Arcadia, OTEE ... ..vvrntiiit i 661. 69
(0100 S (e T 0 2 - R R 656. 29
Payette, Idaho ... ..ot e 654. 40
Weiser, Idaho ................ .. ... R TR 644. 33
Eaton, JAaho . ... e e 641. 43
Olds Ferry, Idaho ........... ...... e e 633. 23
Huntington, QUeg .. ... vt vttt 642. 75
Weatherby, Oreg ... iiin e 732. 22
DUrkee, OTeg . .. oottt ittt e et e 8og. 02
Unity, OF@Z .. oottt ittt e 954. 15
Pleasant Valley, Oreg........ooutviueiieein it 1 164.16
Encing, Oreg. .. ..ot ot iireitit e e 1 208. 40
NOPtON, OFE . . ittt st I I13.11
Baker City, Oreg ... ..ot i 1 047.01
Haines, OFeg ... . .ooiire ittt i 1 016. 06
Hutchinson, Oreg ..... O 1 027,72
North Powder, Oreg ... ..o 988. 22
Telocaset, Oreg . ... ...t e I 051.05
Union, Oreg. ...t e e 828. 05
Nodine Spur, Oreg . ...t i §23.61
Hot Lake, Oreg ......cooovvii i BN 823. 33
Lagrande, OF€Z ... .......ooirit it iian i 848. 65
Tie SPUr, Oreg .ottt 89s5. 68
Hilgard, OTEZ .. oot ittt e 916. 89
Steel SpUr, OFeZ. ...\ttt ettt i e 1 028.93
Spring Spur, Oreg .....c.itiiiiiis e 1 200. 92
Kaniela, OF F .. c..vvn ittt st ta it 1 281.63
Murdock Spur, OTeg .. ....uvietiieiee e 1 162.79
Nibley Spur, Oreg .. ..viviiiit e 1 135.10
Meachamn, Oref. . oottt et e 1 121.82
Huron, Oreg ...t e e 887.39
Allens Spur, OFeEZ ... ...ttt ittty 858. 06
North Fork, Oreg. .. .. .ot it et e 704. 24
Bingham Springs, Oreg . ... ..ot 533. 13
Thornt HOHOW, OTEZ .. ... vttt iicra e i 479. 02
Cayuse, OTEE ... vttt et e 430.84
Mission, Oreg ....coviiiiiiiiiiie i e 370. 21
Pendleton, Oreg ... coviriiniet it i 326. 14
FUlon, Oreg .. .o ottt e i 465. 19
McCormack, Oreg ... ittt i 491. 49
WVAITEI, OF€Z. ..o ettt it 522.92
Helix, Oreg ......oovn i i e NP 536.02
APEX, OT@E. .\ o oe e ittt e e e 582.62
Killian Junction, Oreg ... ..o oottt 549. 25
Santon, OFeF . ... o.ut ittt e 506. 48
Vansycle, Oreg ............0 N e e s 428.64
Canom, OFeE. . . ..vutttiii ettt i 278.

Hunts Junction, Wash ... ..o 93. 39
Kennewick, Wash ...... ... .o 111,57
Kiona, Wash . ...t i i e 157.08
Prosser, Wash ......... R PPN 201. 73
Satus, Wash ,................... e e e e e 206. 14

Toppenish, Wash ... ... ... oo il 231.

213
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Meters.
Wapato, Wash ... ..o e 261. 29
Yakima City, Wash ... .. ... i e 298. 91
ROz, WaSh. ...t i e e e 380, 88
Umtanum, Wash. ... ... .. i i i e i e 411.22
Thrall, Wash ... ... e 437. 20
Thorp, Wash .................... ..., P 498. 68
Bristol, Wash . .. ... e e e 544.04
Clealum, Wash ... ... ... . i i 581.89
Nelson, Wash........................ P F N 620.73
BEaston, Wash. . ... .. i i e s 661. 50
Upham, Wash ... ... 744.76
Martin, Wash ... ... ... e 853. 89
Stampede, Wash ..., o 847. 40
Borup, Wash .............. e e 740. 01
Liester, Wash .. ... . e 491. 17
Maywood, Wash ... e 404. 15
Canton, Wash ....... .. it FEEREERRERRREE: 367.03
Eagle Gorge, Wash . ... ... .. ... i . 334.58
Palmer Junction, Wash.......... ... . ... i ... 260. 69
Kanasket, Wash . .. ... . . i e e 257.77
Ravensdale, Wash ............................... e 187. 17
Covington, Wash .. ... . .. e 106. 91
Wynaco, Wash ... . e 62. 71
Auburn, Wash., ... o e 23.92
Christopher, Wash .. ... ... ... ... ..o oo e 16. 70
Thomas, Wash. .. ...t i e 15.76
Kent, Wash ... ... i e 13. 33
O’Briens, Wash o . ... . i e e 10, 23
Orilla, Wash. .. ... . e 9. 12
Argo, Wash ... ... i 5. 25

STATISTICS OF LINES.

The principal items of information in regard to the two lines, Owyhee to Hunts
Junction and Seattle to Hunts Junction, are given in the tables below in the same form
as the tables on pages 224-225 of Appendix 3 of the Report for 1903, arranged in such
a manner as to be conducive to comparison between lines.

The number of permanent bench marks includes all with which the leveling was
directly connected, regardless of whether they are new bench marks or bench marks
previously established by some other party or organization.

The average distance between bench marks was obtained by dividing the total
length of the main line by the number of permanent bench marks.

The speed was obtained by dividing the total length of the line by the interval in
months from the date of the first leveling to the date of the last, inclusive. The
expression ‘‘total length’’ refers to the completed lime. Each completed section of the
line was leveled at least twice, and in some cases four or more times. To obtain the
speed in terms of single line, one must therefore multiply the speed here given by a
factor somewhat greater than two.

The discrepancy in millimeters per kilometer was obtained by dividing the total '
discrepancy on the main line by the length of the main line.
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The probable error of the mean result for a section was computed by the formula

f’=0.674,\/§d2
4S

in which & is the discrepancy between the forward and backward leveling over a
section and s is the number of sections. The probable error for 1 kilometer, 7,, was
derived by assuming that the average length of a section is to 1 kilometer as (') is
to 7S

) ¥
! h,
Idng:fo;{e\;nts fgﬁﬂﬁi:‘s‘:’s&:
J‘wggl?.“‘ "1 tion, Wash.
Observer F. H.S. G. C. B
Instrument 8 7
Rods R,and S Vand W
Date of first leveling May 5. May 7,
) 1904 1904
Date of last leveling Oct. 4, Oct. 1,
S : 1904 1904
Length of main line, km. 502 | 435
Length of side lines, kni. 25§ 4
Total length, km. 527 439
Total length, miles 327 273
Number permanent bench marks 184 131 |
Average distance between permanent B. Ms., in km, 2.7 3.3
Speed, km. per month | 105 91
Speed, miles per month 65 57
Percentage run more than twice 23 17
Discrepancy EB-F , total, mm. +65.6 —16. 3
Discrepancy (B-F), in mm. per km. “+o0.43 +o.0
Probable ertor for 1 km., in mm. +o0.9 +0.9
Velocipede cats used ‘ . Yes No

COMMENTS ON THE LEVELING.

Both parties made use, as a rule, of the railroad rails as supports for the rods, as
the parties did in 1903.* The results again indicate that this practice is conducive to
both speed and accuracy.

Mr. Baldwin ran his line /through the Stampede tunnel, 2 miles long. It would
have been slow and difficult to run the line around it. ‘The most serious delays in the
tunnel were caused by the smoke left by trains. This was avoided in part by doing the
leveling at night when there were fewer trains than during the day. Acetylene bicycle
lamps were used to illuminate the faces of the rods. The rodmen carried pocket lamps
and the recorder used a miner's lamp. .

The average speed made by Coast and Geodetic Survey parties with this type of
precise level has been 105 kilometers (65 miles) of completed leveling per month.
Though these two lines of 1goq were run under unusually difficult conditions over
heavy mountain grades, and in a region where the available boarding places were far
apart, the speed of one of the parties was as great as the average, and for the other
party, which had the additional hindrance of not being allowed to use velocipede cars,
the speed did not fall much below the average. - Mr. Sewall stated in his report on the

*See Appendix 6, Report for 1904, pp. 416-419.
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season’s operations that more than 7o miles of the line leveled by him was on grades of
from 1.7 to 2.3 per cent.

Mr. Sewall ran 22.6 kilometers (14 miles) of single line in ¢ hours on June 1, a
cloudy day, all of which proved to be within the required limit of accuracy. 'The fastest
mile was done in 19 minutes, with 8 instrument stations, or at the rate of 3.2 miles per
hour. _

Before the season of 1904, though the parties were urged to establish mauny perma-
nent bench marks. their instructions required simply that ‘‘the distance between suc-
cessive bench marks shall nowhere exceed 13 kilometers.”” In 19o4 their instructions
stated that ‘‘there shall be no portion of the line 100 kilometers long in which there
are not at least 20 permanent bench marks. * * % Tt is desired that the number of
bench marks shall, in general, greatly exceed that necessary to keep within the limits.”’
The result was that the average distance between permanent bench marks in 1904 was
only 3 kilometers, about one-half as great as the average for lines run for several years
past. ‘This tends to make the leveling slower and more costly, but makes its record, as
marked on the ground, much more permanent and convenient. '

Mr. Sewall adjusted his instrument but six times during the season. From July 25
to October 4 the angle between the line of collimation and the tangent to the level vial
at its middle point was found to be greater than 6”, namely, 6.6 on only one day.
The adjustment was tested once each day.

On all the precise leveling a careful record of weather conditions is kept. A spe-
cial investigation ot the leveling here reported upon was made to determine if possible
whether any relation existed between the direction of the sun with reference to the
direction of progress, and the errors. The investigation indicated a slight tendency for
leveling which progresses toward the sun to carry the elevations too low.’

DESCRIPTION OF BENCH MARKS.¥
GENERAL NOTES DESCRIBING DIFFERENT FORMS AND MARKINGS OF BENCH MARKS.

Nortt 1.—The bottom of a hole, 1} inches square and 1{ inch deep, cut in the
top of a granite post 4 feet long, the upper 6 inches dressed to 6 inches square, usually
set 314 feet in the ground, with the top marked

U S

O
B M

Norg 2.—The bottom of a hole, about 3 centimeters square and 5 millimeters
deep, cut in the top of a stone post about 15 by 20 centimeters on the upper face, set
1.2 meters in the ground and projecting 15 centimeters above, with the top marked

U S
a
B M

NoTe 3.—The bottom of a hole, usually 2.5 centimeters square and 5 millimeters

deep, cut in the top of a stone post about 15 centimeters square, projecting o.2 meter

from the ground.

* Any person who finds that one of the bench marks here described is disturbed, or that the
description no longer fits the facts, is requested to send such information to the Superintendent,.
Coast and Geodetic Survey, Washington, D. C.
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NOTE 4.—A section of galvanized iron pipe 75 millimeters in diameter, 1.4 meters”
long, the lower 15 centimeters flared by splitting in the middle and spreading, and the
upper 3 centimeters threaded to receive a red metal cap lettered ““U. S, Coast and
Geodetic Survey B. M. $250 fine or imprisonment for disturbing this mark.”’ The
bench mark is the intersection of cross lines cut on this cap.

NOTE 5.—A brass plate, 10 centimeters in diameter, cemented firmly into stone or
brick flush with the surface. It is provided with a stem at the back, about 6 centi-
meters in length with grooves, in which are drilled holes to allow the cement to flow
into the depressions and hold the plate firmly in place. The raised center of the
plate is marked by cross lines and the letters U S B M. The intersection of the
cross lines is the bench mark. .

NoTr 6.—A section of iron pipe set in the ground, on the top of which is firmly
riveted a brass cap marked ‘‘U. S. Geological Survey B. M. $250 fine for disturbing
this mark. Elevation above sea feet. Datum " FEach cap is stamped with
the approximate elevation in feet and a letter to indicate the datum plane. This eleva-
tion and the datum letter form the name by which the bench mark is designated in this

publication. o
NoTe 7.—An aluminum or brass tablet inscribed as described in Note 6. The
datum letter is T. -
, U S
NoTk 8.—The bottom of a square hole lettered [ cut in stone or brick.
B M
NOTE 9.—A copper bolt set or leaded into stone or brick, marked
U S
0]
B M

NoOTE 10.—A copper bolt leaded into stone or brick, marked on the head with a

A
G

NoTe 11.—A copper bolt set, without lead into stone or brick, and marked on
the head with a stencil as in Note 10.

NOTE 12.—An iron post with a brass cap inscribed as described in Note 6. The
datum letter is H, and the date 1903 is added.

NoTE 13.—An aluminum tablet inscribed as described in Note ‘6. The datum
letter is H, and the date 1903 is added.

NOTE 14.—An iron post with a brass cap inscribed as described in Note 6. The
datum letter is A.

" NoOTE 15.—An aluminum tablet insgribed as described in Note 6. The datum
letter is A. : .

NoTE 16.—A copper bolt about 5 centimeters long and 1 centimeter in diameter,
1ot marked, leaded into stone or brick. When set horizontally, the intersection of cross
lines on the face is the bench mark.

Nore 17.—The bottom of a hole, usually 2.5 to 3 centimeters square and 0.5
centimeter deep, cut in stone or brick and unlettered.

stencil
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NoTE 18.—A red metal disk lettered ¢“U. S. Coast and Geodetic Survey B. M.
$250 fine or imprisonment for disturbing this mark.”’ T'he disk is 3 inches in diameter,
with a 3-inch stem at the back in which are circular grooves. It is set with cement
fush with the surface. When set in a vertical surface, the horizontal mark of a cross
cut upon it is the bench mark.

NoTEg 19.—The intersection of cross lines, with the letters U. S. B. M. in the angles,
cut with a chisel in the horizontal surface ot a girder at the east end of a truss of the
Washington and Columbia River Railway bridge over Snake River.

RED DESERT, WYOMING, TO OWYHEE, IDAHO.

For descriptions of the bench marks between these points see Appendix 6 of Coast
and Geodetic Survey Report for 1904.

OWYHEE, IDAHO, TO HUNTS JUNCTION, WASHINGTON.

V,—Owyhee, Ada County, Jdaho.—See page 430 of Appendix 6, Coast and Geo-
detic Survey Report for 19o4.

W,—Owyhee, Ada County, Idaho.—See page 430 of Appendix 6, Coast and Geo-
detic Survey Report for 1904.

X,—Three miles east of Mora, Ada County, Idaho, on the railroad right of way,
1 telegraph pole east of mile pole 442, 30 meters south of the track. (Note 3, p- 216,
a limestone post lettered

U S
O
B M

Y —Mora, Ada Counly, Idaho, directly opposite station sign, 2 poles west of mile
pole 445, about 22 meters south of the center of the track, on the railroad right of way.
(Note 3, p. 216, a lava stone post.)

Z,—About 1 mile west of Mora, Ada County, Idaho, 84 telegraph poles east of
mile pole 446 and 4 meters north of the track; in the top of the capstone of a red sand-
stone culvert, 7.5 centimeters from the north edge and 7.5 centimeters from the west
edge. (Note 17, p. 217.)

A —About 2 miles west of Kuna, Ada County, Idaho, 20 meters east of mile pole
451, in an offset of the west abutment of bridge 222, south of the track; 35 centimeters
from the east edge and 30 centimeters from the south edge. (Note 17, p. 217.)

B,—Nearly 2 miles west of Kuna, Ada County, ldako, 4% poles east of mile
pole 45134, in the right of way, about 18 meters 'south of the center of the track and
about 1 meter south of the line of telegraph poles. (Note 3, p. 216, a lava stone post.)

C,—About 3% miles west of Kuna, Ada Counly, /daho, on the railroad right of
way, 2 poles east of mile pole 452} and about 3 meters south of the center of the track,
in the native rock of a deep lava cut, about 0.7 meter above the ground. (Note 16,
p. 217.)

D, —About 4 miles east of Nampa, Canyon County, Idalo, 3 poles east of mile pole
455, on the right of way, about 27 meters south of the center of the track and about
0.7 meter from the fence. (Note 2, p. 216, a sandstone post.)
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0. S. L.—Nampa, Canyon County, Idaho, east of the station, near mile pole 459,
the top of the southeast corner of the southeast capstone, supporting column of the
water tank.

E,—Nampa, Canyon County, Idaho, in the west end of the Dewey Palace Hotel
lawn, about 4.5 meters from the sidewalk along the west end of the lawn and equidis-
tant from the walks along the sides of the lawn. (Note 2, p. 216, a lava stone post. )

F,—Nampa, Canyon County, Idaho, in the west face of the Citizens’ State Bank
building (of brick), about 25 centimeters from the southwest corner. (Note 16, p. 217.)

G,—Nampa, Canyon County, Idaho, in the north face of the brick building occu-
pied by the Tuttle Mercantile Company, 0.9 meter from the northeast corner of the
bulldmg and 1 meter above the ground. (Note 16, p. 217.)

H,—Nampa, Canyon County, [daho, in the east face of the brick building occupied
by Leeson Furniture Company, o.2 meter from the northeast corner and 1 meter above
the ground. (Note 16, p. 217.)

1-—Nampa, Canyon County, Idalo, in the brick depot of the Oregon Short Line
' Rallroad in the top of the lower step at the women 's entrance facing the track, o.15

meter from the west edge and o.20 meter from the north edge of the step. (Note 17,
p- 217.)

J—Near Nampa, Canyon County, ldaho, opposite the eighth telegraph pole west
of mile pole 462, about 5 meters north of the track, in the top of a red sandstone cul-
vert, 0.3 meter from the west edge and o.15 meter from the north edge of the capstone.
(Note 17, p. 217.)

K, —About 5 miles west of Nampa, Canyon County, ldakho, at mile pole 464, on
the rallroad right of way, about 18 meters south of the center of the track. (Note 2,
p. 216, a sandstone post.)

L,—Three-fourths of a mile east of Caldwell, Canyon County. ldaiwo, south of the
track, in the west abutment of a bridge, 0.3 meter from the east edge and 0.3 meter
from the south edge. (Note 8, p. 217.)

M,—Caldwell, Canyon County, Idaho, in the brick building occupied by Baker
Brothers grocery, in the face of the west wall, 6 meters fron1 the northwest corner of
the building and 1.2 meters above the ground. (Note 16, p. 217. ) :

N —Caldwell, Canyon County, /daho, in the Dbrick building occupied by the

-Steunenberg Banking and Trust Company, in the face of the west wall, about half-
way between the north and south corners of the building and 1.2 meters above the
sidewalk. (Note 16, p.217.)

O,—Caldwell, Canyon County, Idako, in the brick building occupied by the Saratoga
Hotel, in the limestone step of the first door south of the northeast corner of the build-
ing, about 0.15 meter from the east edge and o.r meter from the south edge. - (Note
17, p. 217.)

P —Caldwell, Canyon County, ldako, in the brick building occupied by the First
N atonal Bank, in the east wall of the building, 0.6 meter from the southeast corner and
1.2 meters from the ground. (Note 16, p. 217.)

Q,—One mile west of Caldwell, Canyon County, Idaho, 10 meters east of mile pole
469, on the railroad bridge over the Boise River, south of the track, in the top of the
west abutment, 0.2 meter from the east edge and o.2 meter from the south edge.
(Note 17, p. 217.)
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R,—About 2} miles west of Caldwell, Canyon County, Idaho, 5 poles west of mile
pole, 470% south of the track, in the offset of the west abutment (of concrete) of bridge
312, 0.3 meter from the south edge and o.3 meter from the east edge of the abutment.
(Note 17, p. 217.)

S,—Near Notus, Canyon Counly, Idaho, 3% poles west of mile pole 475, in the top
of the west wall of a culvert of concrete, 8 meters south of the track, o.1 meter from
the east edge and o.1 meter from the south edge. (Note 17, p. 217.)

T,—About 2 miles west of Notus, Canyon County, ldaho, 1 pole west of mile pole
477, 45 meters north of the track, in the southwest corner of the ranch of Asa Ander-
son, 2.4 meters east of a telephone pole and 6 meters north of the road. (Note 2,
p. 216, a sandstone’post.)

U,—About 2 miles east of Parma, Canyon County, ldaho, 414 poles west of mile
pole 481 6 meters north of the track, in the top of the east wall of the sandstone cul-
vert, 0.1 meter from the north edge and o.1 meter from the west edge. (Note 17,
p. 217.)

0. S. L.—Near Parma, Canyon County, ldaho, 1.5 meters west of mile pole 483,
section 70, on the right of way, 15 meters south of the track; the top of an iron rod
sunk in a concrete bed, projecting 5 centimeters above the ground.

V.—About 2 miles west of Parma, Canyon County, ldako, 4% poles east of mile
pole 48 5, in the west wall of a sandstone culvert north of the track, o.2 meter from the
east edge and o.2 meter from the north edge. (Note 17, p. 217.)

W, —In Canyon County, Idaho, about 3 miles east of Nyssa, Malheur County, Oreg.,
6% poles north of mile pole 48734, on the railroad right of way, 30 meters west of the
track, 3 meters north of the road, and 3 meters east of the fence. (Note 2, p. 216, a
sandstone post.)

X ~In Canyon County, Idaho, about 134 miles south of Nyssa, Malkeur County,
Oreg., in the north (sandstone) abutment of bridge 327 of the Oregon Short Line Rail-
road over the Boise River; in the top of tlie offset east of the track, o.1 meter from the
south edge and o.1 meter from the east edge. (Note 17, p. 217.)

F—About 1 mile south of Ayssa, Malheur County, Oreg., in the north abutment
of bridge 328 of the Oregon Short Line Railroad over Snake River; in the sandstone
offset east of the track, o.2 meter from the south edge and o.25 meter from the east
edge. (Note 8, p. 217.)

G— Nyssa, Malheur County, Oreg., in the capstone (sandstone) of the northeast
pillar of the railroad water tank, o.1 meter from the north edge and o.1 meter from the
east edge. (Note 17, p. 217.)

H—About 2 miles north of Nyssa, Malheur County, Oreg., on the railroad right of
way, opposite mile pole 493, 27 meters east of the track. (Note 2, p. 216, a sandstone
post.)

I—About 4 miles south of Ontario, Malheur County, Oreg.,in the north abutment
of bridge 331 of the Oregon Short Line Railroad, 6}% poles south of mile pole 497, 0.2
meter from the west edge, and 0.2 meter from the south edge of the offset, in concrete.
(Note 17, p. 217.)

J—About 5 miles south of Onfario, Mal/zeur County, Oreg., one-half pole south of
mile pole 496, in a limestone culvert of the Oregon Short Line Railroad, about 6 meters
east of the track, o.07 meter from the east edge, and o.1 meter from the north edge of
the culvert. (Note 17, p. 217.)
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2143 H—Ontario, Malheur County, Oreg., at the corner of Main street and the
street leading to the railroad station, 3.6 meters cast of the northeast corner, at the
Carter House. (Note 12, p. 217.)

K—Ontario, Malheur County, Oreg., in the west face of the brick building of the
Carter House, 1 meter north of the side door, and 1.5 meters above the ground. (Note
16, p. 217.) .

L—Ontario, Malheur County, Oreg., in the north face of the brick building occu-
pied by the Oregon Forwarding Company, 1.5 meters east (?) of the northeast corner,
and 1.5 meters above the ground. (Note 16, p. 217.) ‘

M—Ontario, Malheur County, Oreg., in the south face of the brick building occu-
pied by Grifin & Staples’s dry goods store, T meter west of the southeast corner, and
1.5 meters above the ground. (Note 16, p. 217.)

N-—About 1 mile north of Ontario, Malheur County, Oreg., in the top of the north
abutment of bridge 334 of the Oregon Short Line Railroad over Malheur River, in the
top of the sandstone offset, west of the track, 0.35 meter from the west edge and 0.4
meter from the south edge. (Note 17, p. 217.) .

. Y,—Near Payette, Canyon County, Idaho, about 13 miles north of Onfario, Mal-
keur County, Oreg., in the north abutment of bridge 335 of the Oregon Short Line
Railroad over the Snake River, east of the track in the sandstone offset, 0.3 meter from
the south edgé and o.35 meter from the east edge. (Note 8, p. 217.)

2139 H(1)—2.2 miles south of Payette, Canyon Counly, Idako, on the right of way
of the Oregon Short Line Railroad, 85 meters south of mile pole~503, 3 meters east of
the track. (Note 12, p. 217.)

Z,—About two-fifths mile south of Payette, Canyon County, ldaho, in the north
abutment of bridge 338 of the Oregon Short Line Railroad over the Payette River, east
of the track, in the sandstone offset, 0.35 meter from the east edge and 0.45 meter
from the south edge. (Note 17, p. 217.)

A — Payette, Canyon County, Jdaho, in the sandstone capstone of the middle pillar
on the west side of the railroad water tank, o.1 meter from the west edge and o.1 meter
from the south edge. (Note 17, p. 217.)

B,—Payette, Canyon County, ldaho, in the north wall of the brick building occu-
pied by the Moss Mercantile Company, 1.2 meters from the ground and 1.2 meters
west of the northeast corner. (Note 16, p. 217.)

C,—Payette, Canyon County, Idaho, in the north wall of the brick building occu-
pied by the First National Bank, 1.2 meters above the ground and 1.2 meters west of
the northeast corner. (Note 16, p. 217.) . :

2139 H(2)—o.9 mile north of Payette, Canyon County, Idaho, on the right of way
,of the Oregon Short Line Railroad, 8 meters south of mile pole 506, at the fence line
west of the track. (Note 12, p. 217.)

2123 H—In Canyon County, 2.6 miles south of Crystal, Washingion County,ldaho,
on the right of way of the Oregon Short Line Railroad, at the first telegraph pole
north of mile pole 509, west of the track. (Note 12, p. 217.)

D,—About 2.6 miles south of Crystal, Washington County, Idaho, 4 poles north of
mile pole 509, in a sandstone culvert east of the track, 0.2 meter from the east edge
and o.15 meter from the south edge. (Note 17, p. 217.)
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2112 H—6.3 miles south of Weiser, Washington County, ldako, on the right of
way of the Oregon Short Line Railroad, at the first telegraph pole south of mile pole
512, west of the track. (Note 12, p. 217.)

E,—About 3% miles south of Weiser, Washington County, Idako, 6 poles south of
mile pole 515, in the south abutment of bridge 342, in the offset west of the track, o.2
meter from the west edge and o.12 meter from the north edge. (Note 17, p. 217.)

2113 H—3.3 miles south of Weiser, Washington County, ldako, on the right of way
of the Oregon Short Line Railroad, 1.2z meters north of mile pole 515, west of the track.
(Note 12, p. 217.)

F,—About omne-third mile southeast of Wczscr Washinglon County, Idako, in the
top of the north abutment of the bridge over the Weiser River, in the sandstone offset
east of the track, about o.3 meter from the south edge and about o.5 meter from the
east edge. (Note 8, p. 217.)

2107 H— Weiser, Washington County, I/dako, at the railroad station, on the north
margin of the highway, g meters east of the main track of the Oregon Short Line Rail-
road. (Note 12, p. 217.)

G,—At Weiser, Washington County, Idako, in the north wall of the brick building
occupied by the Masonic Lodge, 3 meters north of the northwest corner (?), and 1.2
meters above the ground. (Note 10, p. 217.)

' H—At Weiser, Washington County, Idako, in the west wall of the brick court-
house at Oldtown, Weiser, about 1 mile east of the railroad station. (Note
18, p. 218.)

2122 H—3.2 miles southeast of Ealon, Washington County, Idaho, on the rlght of
way of the Oregon Short Line Railroad, at the first telegraph pole west of mile pole
521, south of the track. (Note 12, p. 217.)

I,—About 1 mile east of Eaton, Washington County, Idaho, 6 poles west of mile
pole 522%, 27 meters south of the track of the Oregou Short Line Railroad, 1 meter
south of the fence. (Note 2, p. 216, a sandstone post.)

2097 H—o0.3 mile southeast of Eafon, Washington County, Idaho, on the right of
way of the Oregon Short Line Railroad, at mile pole 524, west of the track. (Note
12, p. 217.)

J,—About 1 mile west of Eaton, Washington County, Idako, on the railroad right
of way, 2 poles west of mile pole 525, 15 meters south of the track, and 4 meters east
of a telegraph pole. (Note 4, p. 217.)

2087 H-—5.2 miles east of Olds Ferry, Washington County, /dalo, on the right of
way of the Oregon Short Line Railroad, 4.5 meters east of the fifth pole east of mile
pole 527, 3 meters north of the track. (Note 12, p. 217.)

2086 H—2.2 miles east of Olds Ferry, Washington County, Idako, 21 meters west of
the seventh pole east of mile pole 530, 3 meters north of the track, on the right of way
of the Oregon Short Line Railroad. (Note 12, p. 217.)

K, —Olds Ferry, Washington County, Idaho, on the railroad right of way, 27 meters
east of the track and 1 meter from the fence, 9 poles north of mile pole 532, and 3 poles
south of the station sign. = Note 3, p. 216, a limestone post, the top lettered

U S
O
B M
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2070 H—About three-fourths mile west of Olds Ferry, Washington County, Idaho,
on the right of way of the Oregon Short Line Railroad, 5.4 meters east of the track,
opposite mile pole 533. (Note 12, p. .217)

2069 H—About 4 miles west of Olds Ferry, Washington County, Idaho, on the right
of way of the Oregon Short Line Railroad, at the first telegraph pole west of mile pole
536, 2.4 meters from the fence north of the track. (Note 12, p. 217.)

2079 A—2.4 miles northeast of Huntington, Baker County, Oreg., on the right of
way of the Oregon Short Line Railroad, in a bridge over the Snake River, 1 meter east
of the west end, on a stone stringer south of the track. (Note 15, p. 217.)

O—About 2 miles northeast of Huntington, Baker County, Oreg., 12 poles south of
mile pole 539, in the north abutment of bridge 380 of the Oregon Short Line Railroad
over Burnt River, in the concrete offset east of the track, 0.3 meter from the east edge
and o.2 meter from the south edge. (Note 17, p. 217.) :

P—About 1% miles northeast of Huntington, Baker County, Oreg., 2 poles south
of mile pole 540, in the north abutment of bridge 381 of the Oregon Short Line Rail-

~ road over Burnt River, in the sandstone offset east of the track, o.2 meter from the
south edge and o0.25 meter from the east edge. (Note 17, p. 217.)

Q—About 1 mile northeast of Huntington, Baker County, Oreg., east of the track,
7 poles south of mile pole 540, in the south abutment of bridge 382 of the Oregon Short
Line Railroad over Burnt River, o.3 meter from the south edge and 0.28 meter from the
east edge of the sandstone offset east of the track. (Note 17, p. 217.)

2105 A—Huntington, Baker County, Oreg., on Washington street, in the front
wall of the brick building of the Oregon Commercial Company, near the stairway
between the grocery store and the drug store, in the sixth row of bricks above the stone
foundation. (Note 15, p. 217.) Reported loose, 1903.

R—Huntington, Baker County, Oreg., in the front wall of the brick building occu-
pied by the Owl Drug Company and the post-office, midway between the shov -window
and the stairway, west of the entrance to the store, 1.2 meters above the ground.
(Note 10, p. 217.) )

S—About 1 mile north of Huntington, Baker County, Oreg., in the north abutment
of bridge 365 of the Oregon Railroad and Navigation Company, in the concrete offset
east of the track, o.25 meter from the south edge and o.4 meter from the east edge.
(Note 17, p. 217.)

T—About 2 miles north of Huntington, Baker County, Oreg., in the north abut-
ment of bridge 364 of the Oregon Railroad and Navigation Company, in the concrete
offset east of the track, o.25 meter from the south edge, and o.5 meter from the east
edge. (Note 17, p. 217.)

U—About 3 miles north of Huntington, Baker County, Oreg., in the north abut-
ment of bridge 362, in the concrete offset ‘east of the track, o.25 meter from the south
edge and o.5 meter from the east edge. (Note 17, p. 217.)

V—About 33 miles north of Huntington, Baker County, Oreg., in the north
abutment of bridge 360, in the concrete offset east of the track, o.25 meter from the
south edge and o.5 meter from the east edge. (Note 17, p. 217.)

2215 A—About 5 miles northwest of Huntington, Baker County, Oreg., on the
right of way of the Oregon Railroad and Navigation Company, 108 meters south of
bridge 356, 9 meters east of the track, 4 meters west of the fence. (Noté 14, p. 217.)
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W-—About 5% miles northwest of Huntington, Baker County, Oreg., on the right
of way of the Oregon Railroad and Navigation Company, about one-half mile north of
mile pole 400, about 10 meters west of the track and 5 meters west of the whistle board.
(Note 2, p. 216, a limestone post.)

X—About 6% miles north of Huntington, Baker County, Oreg., about one-half
mile north of mile pole 399, in the south concrete abutment of bridge 355, in an offset
of the abutment, 2.5 meters east of the track, 35 centimeters from the north edge, and
35 centimeters from the east edge. (Note 17, p. 217.)

Y—About 8 miles north of Huntington, Baker County, Oreg., 3 poles north of mile
pole 397, in the north concrete abutment of bridge 353, in an offset of the abutment
east of the track, 1 meter from the east edge and o.3 meter from the south edge.
(Note 17, p. 217.)

2369 A—About 135 miles south of Weatherby, Baker County, Oreg on the right
of way of the Oregon Railroad and Navigation Company, 180 meters west of the west
portal of tunnel 6, 12 meters north of the track, 2.5 meters from the east corner of the
fence. (Note 14, p. 217.)

Z—About one-fourth mile north of the station sign at Weatherby, Ba/ er County,
Oreg., and about 7 miles south of Durkee, on the right of way of the Oregon Railroad
and Navigation Company, 1 pole north of mile pole 391, 15 meters west of the ‘track.
(Note 4, p. 217.)

A,—About three-fourths mile north of Weatherby, Baker County, Oreg., about 6%
miles south of Durkee, in the north abutment of bridge 343, east of the track, in the
concrete offset of the abutment, 45 centimeters from the south edge and 62 centimeters
from the east edge. (Note 17, p. 217.)

2518 A—About 434 miles south of Durkee, Baker County, Oreg., on the right of
way of the Oregon Railroad and Navigation Company, about 300 meters north of mile
pole 389, 4 meters south of the wagon road, 7 meters north of the track, and 1.2 meters
south of the fence. (Note 14, p. 217.)

B,—About 23; miles southeast of Durkee, Baker County, Oreg., on the right of
way of the Oregon Railroad and Navigation Company, about 1 pole north of mile pole
387, 15 meters east of the track. (Note 4, p. 217.)

2647 A—Durkee, Baker County, Oreg., on the right of way of the Oregon Railroad
and Navigation Company, 0.6 meter east of the depot platform, 11 meters north of the
track. (Note 14, p. 217.)

C,—About 2 miles west of Durkee, Baker County, Oreg., in the west concrete |
abutment of bridge 324, south of the track; in the offset of the abutment, 0.6 meter
from the south edge and o.4 meter from the west edge. (Note 17, p. 217.)

D,—About 3} miles west of Durkee, Baker County, Oreg., on the right of way of
the Oregon Railroad and Navigation Company, 9 meters west of mile pole 381, 0.6
meter from the fence. (Note 2, p. 216, a limestone post.)

3139 A—Fifty-five meters north of the section house at Unily, Baker County,
Oreg., and about 7 miles northwest of Durkee, east of the track, just east of a wagon
road. (Note 14, p. 217.)

E -—One-fourth mile north of the station sign at Unity, Baker County, Oreg.,
and about 7% miles northwest of Durkee, in the south concrete abutment of bridge
320, 4 poles north of mile pole 377, in the offset of the abutment east of the track, o.2
meter west of the east edge and o.2 meter from the north edge. (Note 17, p. 217.)
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F,—About 34 miles southeast of Fleasant Valley, Baker County, Oreg., on the
right of way of the Oregon Railroad and Navigation Company, 1.5 meters: south of
mile pole 373. (Note 2, p. 216.)

. 3818 A—Pleasant Valley, Baker County, Oreg., 30 meters south of the track, 4.5
meters south of the southwest corner of the railroad house. (Note 14, p. 217.)
Reported in battered condition (1904).

G,—About one-half mile east of £ncina, -Baker County, Oreg., 4 poles east of mile
pole 367, 12 meters south of the track of the Oregon Railroad and Navigation Com-
pany, at a road crossing 3 meters east of a telegraph pole. (Note 4, p. 217.)

H,—About 1 mile southeast of the siding at Norton, Baker County, Oreg., on the
right of way of the Oregon Railroad and Navigation Company, 2 poles east of mile
pole 364, in a concrete culvert south of the track.” (Note 17, p. 217.)

3646 A—Norton, Baker Coumjy Oreg., 45 meters north of the section house.
(Note 14, p. 217.)

I,—About 2 miles south of Baker City, Baker Counly Oreg., in the north concrete
‘abutment of bridge No. 307, east of the track, in an offset of the abutment, 45 centi-
meters from the east edge. (Note 17, p. 217.)

3433 A—Baker City, Baker County, Oreg.,in the astronomic pier in the front yard
of the public high school. (Note 15, p. 217, except the tablet is of bronze.)

J,—Baker City, Baker County, Oreg., in the north face of the brick building of
the Sage & Grace Mercantile Company, 1.2 meters above the ground and 3 meters east
of the northwest corner of the building. (Note 10, p. 217.)

K, —Baker City, Baker County, Oreg., in the east face of the limestone building of
the Order of Elks known as Elks Hall, 0.6 meter from the northeast corner, 1.2 meters
above the ground. (Note 18, p. 218.)

L,—Baker City, Baker County, Oreg., in the north face of the limestone city hall
building, 0.6 meter from the northwest corner, 1.2 meters above the ground. (Note
18, p. 218.)

M,—About 3 miles north of Baker City, Baker County, Oreg., on the right of way
of the Oregon Railroad and Navigatien Company, at mile pole 354, 2 meters east of the
track. (Note 2, p. 216, a limestone post.)

3338 A—1.5 miles north of Winguville, Baker County, Oreg., about 6 miles north of
Baker City, 180 meters east of Jenning’s house, on the main road between Haines and
Baker City, 20 meters west of the railroad track. (Note 14, p: 217.)

N,—1.5 miles south of Haines, Baker County, Oreg., and about g miles north of
Baker Clty, on the right of way of the Oregon Railroad and Navigation Company, at
mile pole 348, 27 meters west of the track. (Note 4, p. 217. )

O,—About 2 miles north of Haines, Baker County, Oreg., on the right of way of
the Oregon Railroad and Navigation Company, one-fourth mile north of mile pole
345, 15 meters east of the track at the fence corner north of the road crossing. (Note 4,
p. 217.)

3372 A—Huichinson, Baker County, Oreg., on the right of way of the Oregon
Railroad and Navigation Company, 8 meters north of milepost 342 and 13 meters west
of the track. (Note 14, p. 217.)

P,—About 2 miles southwest of Nortz Powder, Union County, Oreg., on the right
of way of the Oregon Railroad and Navigation Company, 234 poles south of mile pole
339, 15 meters east of the track at a fence corner. (Note 4, p- 217. )

56—05—15 :
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3233 A—North Powder, Union County, Oreg., on the right of way of the Oregon
Railroad.and Navigation Company, 36 meters southwest of the station, and 10.meters
south of the center of the track, at the northeast corner of the fence, 4 meters south of
the wagon road. (Note 14, p. 217.)

Q,—North Powder, Union County, Oreg., in the southeast wall of the limestone
building of the I. O. O. F., 1.2 meters southwest from the east corner and 1.4 meters
above the ground. (Note 10, p. 217.)

R,—About 23 miles northeast of North Powder, Union County, Oreg., on the
Oregon Railroad and Navigation Company right of way, one-fourth mile west of mile
pole 334; the center of a cross in a square cut in the face of native lava rock, about
3 meters north of the center of the track, and lettered

U S
B M

S,—About 314 miles northeast of North Powder, Union County, Oreg., on the
Oregon Railroad and Navigation Company right of way, in the west concrete abutment
of bridge 271, north of the track. (Note 8, p. 217.)

T —About 3% miles northeast of North Powder, Union County, Oreg., on the
Oregon Railroad and Navigation Company right of way, in the west concrete abutment
of bridge 270, north of the track. -(Note 8, p. 217.)

3228 A—About 4% miles northeast of Nort/ Powder, Union County, Oreg., on
the Oregon Railroad and Navigation Company right of way; 54 meters north of the
north portal of tunnel 5, 4.2 meters east of the track. (Note 14, p. 217.)

U,—About 3 miles southwest of Zelocaset, Union® County, Oreg., on the Oregon
Railroad and Navigation Company right of way, 27 meters north of the track, at mile
pole 331. (Note 4, p. 217.)

V,—About one-fourth mile south of Zelocaset, Union County, Oreg., on the
Oregon Railroad and Navigation Company right of way, 4 pdles south of mile pole 328,
in the northwest fence corner of a road crossing. , (Note 2, p. 216.)

3440 A— Telocaset, Union County, Oreg., on the railroad right of way, 1 meter east
of the east corner of the fence at the section house and 5.4 meters north of the center
of the track. (Note 14, p. 217.)

W,—About 3 miles north of Zelocaset, Union County, Oreg., on the railroad right
of way, east of the ttack and in the line of the telegraph poles, 2 meters north of mile
pole 325. (Note 4, p. 217. )

3021 A—About 41 miles south of Unrion Station, Union County, Oreg., on the
railroad right of way, 300 meters west of the second snowshed southeast of Union
Station, 4.5 meters south of the track. (Note 14, p. 217.)

X,—About 1} miles southeast of Union Station, Union County, Oreg., on the
railroad right of way, 8 poles southeast of mile pole 319, 12 meters east of the track.
(Note 4, p. 217.)

— Union, Union County, Oreg., in the east face of the brick and stone building
occupied by Joseph Wright’s store, 0.5 meter from the southeast corner and 1.2 meters
above the ground. (Note 10, p. 217.)
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Z.— Union, Union County, Oreg., in the brick building occupied by the Foster
Brown Company, dry goods; in the top of the stone stringer, on the north side of the
building, 0.6 meter from the northeast corner. (Note 18, p. 218.)

G. S. Union— Union, Union County, Oreg., in the brick and stone building owned
and occupied by the Grande Ronde Valley Lodge, No: 56, of Ancient Free and Accepted
Masons; in the top of the stone stringer on the east face of the building, 1 meter from
the southeast corner. (Note 15, p. 217, except the elevation and datum letter are
not given.)

A —Union, Union County, Oreg., in the west face of the brick building of the
First National Bank, 1 meter from the northwest corner and 1.2 meters above the
ground. (Note 10, p. 217.)

2705 A—About three-fourths mile northwest of Union Station, Union County,
Oreg., on the right of way of the Oregon Railroad and Navigation Company, 16 meters
northeast of milepost 317, 2 meters south of fence. Iron post marked ‘2705 A.”’

B,—About 3 miles northwest of Union Station, Union County, Oreg., on the rail-
road right of way, one-fourth mile southeast of mile pole 315, and 3 meters northwest
of a telegraph pole, 15 meters northeast of the track. (Note 4, p. 217.)

2696 A—About 6 miles northwest of Union Station, Union County, Oreg., on the
railroad right of way, 0.3 mile northwest of mile pole 312, 15 meters south of the
track. (Note 14, p. 217.)

C,—About-4 miles southeast of Lagrande, Union County, Oreg., on the railroad
right of way, 5 meters northwest of the first pole northwest of mile pole 310 and 12
meters northeast of the track. (Note 4, p. 217.)

D,—About 2 miles southeast of Zagrande, Union County, Oreg., on the railroad
right of way, at trestle 212, 18 meters southwest of the track. (Note 4, p. 217.)

2773 A—Lagrande, Union County, Oreg., on the railroad right of way, 50 meters
northeast of the road crossing at First street, 9 meters north of the northwest corner of
the railroad tool house, and 1.2 meters west of a telegraph pole. (Note 14, p. 217.)

Ea—Ldgmna’e, Union County, Oreg., in the north face of the brick building occu-
pied by the grocery store of J. W. White, 0.3 meter from the northeast corner of the
building and 1.2 meters above the ground. (Note 10, p. 217.)

F,—Lagrande, Union County, Oreg., in the front of the brick and stone building
occupied by the Chicago Dry Goods Company, in the limestone pillar just south of the
entrance to the stairway, 1.2 meters from the ground. (Note 18, p. 218.)

G,—Lagrande, Union County, Oreg., in the front of the brick and stone building
occupied by the Lewis printing offices, near the southwest corner and in the top of the
stone stringer below the window. (Note 18, p. 218.)

2782 A—Lagrande, Union County, Oreg., in the north face of the brick building
of the Foley Hotel in the third course of plaster facing of the wall on the Chestnut
street side. - (Note 15, p. 217.) )

H,—About 2} miles north of Lagrande, Union County, Oreg., on the railroad

'right of way, in the south concrete abutment of bridge 2035, in an offset west of the
track 1.2 meters from the nearer rail, 0.2 meter from the inside edge of the steel stringer.
(Note 17, p..217.)
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I.—About 3 miles north of Lagrande, Union County, Oreg., on the railroad right
of way, 6 poles north of mile pole 303, 10 meters south of the track near the road cross-
ing. (Note 4, p. 217.)

2897 A—~Perry, Union County, Oreg., 0.6 meter east of the office of the Grande
Ronde Lumber Company, 14 meters north of the center of the track. (Note 14, p. 2¥7.)

J,—About 1} miles south of Hilgard, Union County, Oreg., on the railroad right
of way, 1 pole west of mile pole 299, 12 meters north of the track and 3 meters east-of
the pole. (Note 4, p. 217.)

3001 A—Hilgard, Union County, Oreg., on the railroad right of way, 12 meters
west of the first telegraph pole west of . the depot, 7 meters north of the center of the
track. (Note 14, p. 217.) (Slightly loose.)

3581 A—About 534 miles north of Hilgard, Union County, Oreg., on the railroad
right of way, 36 meters east of mile pole 292, 5 meters south of the center of the track.
(Note 14, p. 217.) .

K,—Abhout 2% miles south of Kamela, Union County, Oreg., on the railroad
right of way, 5 poles north of mile pole 289, 4 poles west of the sngnboard “Spring
Spur,”’ 15 meters east of the track. (Note 4, p. 217.)

4199 A— Kamela, Union County, Oreg., on the railroad right of way, 13 meters
south of the telegraph office, 0.4 meter north of the railroad tank, 4 meters west of the
center of the track. (Note 14, p. 217.)

3958 A—About 314 miles south of Meacham, Umatilla County, Oreg on the rail-
road right of way, g meters southwest of mile pole 284, 7 meters south of the center of
the track. (Note 14, p. 217.)

L,—About 1% miles south of Meacham, Umatilla County, Oreg., on the railroad
right of way, 4 meters south of mile pole 282, 12 meters east of the track (Note 2,
p- 216, a lava stone post.)

3672 A—Meacham, Umatilla County, Oreg., on the railroad right of way, 50 meters
north of the station and 5 meters east of the center of the track. (Note 14, p. 217.)

3454 A—About 2% miles east of Meacham, Umatilla County, Oreg., on the rail-
road right of way, 4 meters east of mile pole 278 and 4.5 meters north of the center of
the track. (Note 14, p. 217.)

M,—About 3} miles east of Meacham, Umatilla County, Oreg., on the railroad
right of way, 2 poles south of mile pole 277, and 10 meters west of the track. (Note
2, p. 216, a lava stone post.)

N,—About 5 miles southeast of Meacham, Umalilla County, Oreg., on the railroad
right of way, in the southwest concrete abutment of bridge 145, in the top of the offset
west of the track. (Note 8, p. 217.)

Oa—About 6 miles southeast of Meackam, Umatilla County, Oreg., on the railroad
right of way, in the south abutment of brldge 137, in the offset west of the track.
(Note 8, p. 217.)

P,—About 8 miles southeast of Meacham, Umatilla County, Oreg., on the railroad
right of way, in the north concrete abutment of bridge 131, in the top of the offset east
of the track. (Note 8, p. 217.)

Q,—About 9% miles southeast of Meackam, Umatilla County, Oreg., on the rail-
road right of way, one-sixth mile east of mile pole 271, 12 meters south of the track.

(Note 4, p. 217.)
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2570 A—About 4% miles west of North Fork, Umatilla County, Oreg., on the
railroad right of way, 162 meters south of the south end of bridge 115, 9 meters east of
the center of the track. (Note 14, p. 217.) : '

R,—About 4} miles west of North Fork, Umatilla County, Oreg., on the railroad
right of way, in the north concrete abutment of bridge 115, in the top of an offset west
of the track. (Note 8, p. 217.) o

S,—About 3 miles south of North Fork, Umatilla County, Oreg., 0.5 mile south of
mile pole 266, in the south abutment of a steel bridge in the offset east of the track.
(Note 17, p. 217.) ’

T,—About 2.5 miles south of North Fork, Umatilla County, Oreg., at mile pole
266, 12 meters east of the track. (Note 2, p. 216.) . :

2264 A—About one-half mile north of North Fork, Umatilla Comzlj/, Oreg., 45
meters east of the section house, 10 meters south of the track. (Note 14, p. 217.)

U,—About 1 mile northwest of North Fork, Umatilla County, Oreg., in the north
abutment of bridge 106, in the top of the offset east of the track. (Note 18, p. 218.)

V,—About 2% miles northwest of North Fork, Umatilla County, Oreg., 4 poles
northwest of mile pole 261, iron pipe in the line of the poles northeast of the track.
(Note 4, p. 217.)

2023 A—About 6 miles southeast of Bingham Springs (Gibbon), Umatilla County,
Oreg., one-half mile east of mile pole 258, 7 meters south of the track, 10 meters east
of the whistling post. (Note 14, p. 217.)

W,—About 3% miles southeast of Bingham Springs (Gibbon), Umatilla County,
. Oreg., 2 poles southeast of mile pole 256, 18 meters west of the track. (Note 4, p. 217.)

X,—About 1 14 miles southeast of Bingham Springs (Gibbon), Umatilla County,
Oreg., in the east abutment of bridge 86, in the top of the offset north of the track.
(Note 18, p. 218.)

1744 A—Bingham Springs (Gibbon), Umatilla County, Oreg., 47 meters east of
the depot, 11 meters north of the track, 1.2 meters east of the first telegraph pole from
the depot. (Note 14, p. 217.) ,

Y —About 2} miles west of Bingham Springs (Gibbon), Umatilla County, Oreg.,
opposite mile pole 250, 12 meters north of the track. (Note 2, p. 216.) .

1523 A—About 4 miles east of Cayuse, Umatilla County, Oreg., about one-half
mile west of mile pole 247, 9o meters west of a road crossing, 4 meters north of the
track, and 1.2 meters east of a telegraph pole. (Note 14, p. 217.)

Z—About 3% miles east of Cayuse, Oreg., in the top of a pillar of bridge 66,
2.4 meters from the south rail, 0.6 meter from the west edge, 0.9 meter from the south
edge. (Note 17, p. 217.) :

A, —About one-half mile east of Cayuse, Umatilla County, Oreg., one-half pole
west of mile pole 243 and 6 meters north of the track. (Note 4, p. 217.)

B,—About 0.3 mile west of Cayuse, Umatilla County, Oreg., in the east abutment
of a steel bridge, in the offset north of the track. (Note 17, p. 217.)

1355 A—About 515 miles east of Mission, Umatilia County, Oreg., 270 meters
west of mile pole 241, 6 meters south of the track and 4 meters north of a wagon road.
(Note 14, p. 217.) _

C,—About 3 miles east of AMission, Umatilla County, Oreg., 6 poles east of mile
pole 239, stone post, 5 meters south of the track. (Note 2, p. 216.)
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1205 A—Mission, Umatilla County, Oreg., 225 meters northeast of mile pole 236,
7.5 weters north of the track, 1 meter east of the telegraph pole west of the switch for
the siding. (Note 14, p. 217.)

D, —Pendlcton, Umatilla County, Oreg., at the entrance to the brick building of
the Cruise Hotel, opposite the side entrance of the St. George Hotel, in the top of the
west end of the stone step. (Note 18, p. 218.)

E —Pendleton, Umatilla County, Oreg., in the stone runner of the entrance to the
bu11d1ng of bI']Ck occupied by the Delta confectionery store, on Main street. (Note 18,
p. 218.)

F —Pendleton, Umatilla County, Oreg., in the east wa]l of the brick building of
the Umatilla Implement Company, 1.2 meters above the ground, o.2 meter from the
southeast corner. (Note 10, p. 217.)

1074 A—Pendleton, Umatilla County, Oreg., in the second block of the plaster
base of the west entrance (on south side) of the Umatilla County court-house. (Note
15, p. 217.)

G,—About 1 mile east of Pendleton, Umatilla County, Oreg., in the west abutment
of the steel bridge over the Umatilla River, in the top of the offset, north of the track.
(Note 18, p. 218.)

H —About 2.5 miles northeast of Pendleton, Umatilla County, Oreg., on the right,
of way of the Washington and Columbia River Railroad, 10 meters north of the track.
(Note 2, p. 216.)

I,—About 2 miles southwest of Fulton, Umatilla County, Oreg., at mile pole 35, on
the right of way of the Washington and Columbia River Railroad, 1o meters west of.
the track. (Note 4, p. 217.)

J,—About 1 mile north of McCormack, Umatilla County, Oreg., at mile pole 31,
on the right of way of the Washington and Columbia River Railroad, 10 meters north
of the track. (Note 4, p. 217.)

K,—About 1 mile north of Warren, Umatilla County, Oreg., at mile pole 27, on

“ the right of way, 10 meters west of the track. (Note 4, p. 217.)

L,—About 1.2 miles north of Helix, Umatilla County, Oreg., at mile pole 22, on
the right of way, 12 meters west of the the track. (Note 4, p. 217.)

M,—Near Killian Jfunction, Umalilla County, Oreg., 1 pole south of mile pole 19;
a square hole cut in a concrete culvert, east of the track, on the right of way. (Note 17,
p- 217.)

N,—Near Killian Junction, Umatilla County, Oreg., at mile pole 18, on the right
of way, 15 meters west of the track. (Note 4, p. 217.)

O,—About 1 mile north of Stanton, Umatilla County, Oreg., at mile pole 17, in the
concrete culvert west of the track. (Note 8, p. 217.)

P —About 1.2 miles south of Canon, Umatilla County, Oreg., 1 pole north of mile
pole 12, on the right of way, 5 meters west of the track. (Note 2, p. 216.)

R,—About 10 miles south of /Funts function, Wallawalla County, Wash., o.3 mile
north of mile pole 10, on the right of way, 10 meters west of the track. (Note
2, p. 216.) :

Q,—About 6 miles southeast of Hunts function, Wallawalla County, Wash., at mile
pole 6, on the right of way, 15 meters west of the track. (Note 2, p. 216.)

P, —Near Hunts Junction, Wallawalla County, Wash. (See p. 241.)
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SEATTLE TO HUNTS JUNCTTON, WASH.

Tidal 4=City—Seattle, King County, Wash., a square cut on the northern end of
the doorsill on the west side of the Rainier Grand Building on Post street, about 1.368
meters south of Madison street and about 0.2 meter from the edge of the sill on Post
street. As a city bench mark, its elevation is given as 13.790 feet above city datum.

Tidal s—Seattle, King County, IWask., the top surface of an iron hinge on a win-
dow in the rear of the old Seattle Athletic Club Building, now the Seneca Hotel, on
Post-street, 2.402 meters north of Seneca street and 0.681 meter above the lower edge
of the window sill. - .

G—Seattle, King County, Wash., in the Pioneer Park at the intersection of First
avenue, James street, and Yesler way, 5.350 meters from the east fence of the park,
5.430 meters from the west fence, and 4.070 meters south of the totem pole. (Note 1,
p. 216.)

City 1—Seattle, King County, Wash., at the entrance of the Puget Sound National
Bank, corner of James street aifd First avenue; a squafe outlined in the granite step,
o.020 meter from the edge of the step and 0.030 meter from the granite base supporting
the column at the side of the doorway, the face of which is inscribed ¢ City Datum.”

City a—Sealttle, King County, Wash., on the foundation for the chimney of the
Rainier Heat, Light, and Power Company’s generating plant, 76 meters southeast of
Hill's gas works and § meters from the siding of the Columbia and Puget Sound Rail-
way; a cross cut in the upper surface of the top stone on the west side of the foundation,
0.03 meter from the west edge of the stone. : '

City 3—South Secattle, King County, Wash., 23 meters west of the intersection of
Charlestown street and Eighth avenue south and about 11 meters north of C. M. Felt’s
‘fence; the top of a tack or nail driven into the root of a maple tree. As that portion of
the root is dead it is not likely to last many years. (1904.)

N. P.—About seven-eighths kilometer south of A7go, King County, Wash., 65
meters south of the south cattle guard for the first railroad crossing south of Argo,
11.55 meters from the east right of way fence, 3.055 meters from the center of the near-
est Columbia and Puget Sound rail, and 1.53 meters from the center of the nearest
Northern Pacific rail; a shallow circular depression in the center of a cylindrical post of
concrete set flush with the surface of the gravel between the tracks and marked N P
on the top.

N. P.—About 4 kilometers north of Black River and near the old spur known as
Van Asselts in K7ng County, Wash., 14 meters south of the crossing for logging teams,
1.52 meters from the center of the nearest Northern Pacific rail, and 1.66 meters from
the nearest Columbia and Puget Sound rail; a shallow circular depression in the center
of a cylindrical post of concrete set flush with the surface of the gravel between the
tracks and marked N P on the top. .

H—RBlack River, King County, Wash., opposite the Northern Pacific Railroad
depot, 11.55 meters east of the nearest Columbia and Puget Sound rail and 1.925
meters west of the right of way fence. (Note1, p. 216.)

I—About one-fourth kilometer south of Black River, King County, Wash., on the
sandstone abutment for the approach to the Northern Pacific bridge over Black River,
on the north end of the bridge and on the west side of the track; a copper bolt (Note
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9, p. 217) leaded into the concrete cap, 1.34 meters from the nearest rail, 0.42 meter from
the south, and o.190 meter from the west edge of the abutment.

- J—Kent, King County, Wash., in the southwest corner of Mr. Ed. Brotchi’s yard
on Railroad avenue, o‘z meter from the west fence and 0.2 meter from the south fence
inclosing the yard. (Note 1, p. 216.) )

K—Kent, King County, Wash., at the southwest corner of Gowe street and First
or Front street, as commonly known in the town, a cross cut in the head of the north-
east corner bolt holding the cap of the water hydrant, 2.8 meters south of the edge of
Gowe street pavement and 3.8 meters from the corner of a store building; 0.26 meter
above the ground. )

L—About 2 kilometers south of Kent, and 0.8 kilometer north of ZVomas, King
County, Wash., on the concrete abutment west of the track at the north end of the
Northern Pacific bridge over White River; a copper bolt (Note g, p. 217) leaded into
the upper surface of the northwest corner of the abutment, o.1 meter from each edge
and 2.22 meters from the nearest rail.

M—Auburn, King County, Wash., 73 meters north of the small Northern Pacific
Railway station, in Mr. Gilmore’s yard, about 20 meters northeast of his house, 2
meters west of the fence inclosing his yard, and 14.35 meters from the nearest rail.
(Note 1, p. 216.)

N—Aubwrn, King County, Wash., in front of R. C. Kinleyside’s hardware and
furniture store; a metal disk in the cement sidewalk, 2.74 meters from its outer edge
and o.16 meter from the building. (Note 5, p. 217.) '

O—About three-fourths kilometer east of Awburn, King County, Wash., in the
top of the concrete abutment for the approach of the Northern Pacific Railway bridge
over White River; the bottom of a hole 32 millimeters square, cut 6.4 millimeters deep
(Note 8, p. 217), 0.365 meter from the east edge, 0.18 meter from the south edge of
the abutment, and 1.465 meters from the nearest rail. '

P—o.9 kilometer west of the station at Covington, King County, Wask., in the
west abutment of the concrete approach to the Northern Pacific Railway bridge 2
over Jenkins Creek,. 6 rails west of the nearest switch stand; a metal disk (Note 5,
'p. 217), flush with the upper surface, 0.3 meter from the east, 0.2 meter from the south
edge of the abutment, and 1.5 meters south of the nearest rail of the track.

Q—Covington, King County, Wash., 36 meters west of the station of the Northern
Pacific Railway, 9 meters south of the main-line track, and 10 meters south of milepost
224; about in the line of telegraph poles and in the Northern Pacific right of way.
(Note 1, p. 216.) .

R—1.9 kilometers west of Ravensdale, King County, Wash., on the N. P. Ry.
concrete arch culvert 1Q, 3 meters north of the track; a copper bolt, with the letters
U. S. B. M. stenciled in the head, leaded into the upper surface at the northeast cor-
ner, o.35 meter from the east and o.1 meter from the north edge of the culvert.

S— Ravensdale, King County, Wash., 60 meters west of the N. P.-Ry. station, 20
‘meters south of the main track, and 0.6 meter east of the railway section house. (Note
1, p. 216.)

T—1.7 kilometers east of Ravensdale, King County, Wash., on the N.'P. Ry. con-
crete arch culvert 1L, over Beaver Creek, 4.3 meters south of the railway track; a cop-
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per bolt in the upper surface of the culvert, 0.157 meter from the east and o.15 meter
from the south edge. (Note 10, p. 217.) :

U—3.2 kilometers east of Ravensdale, King County, Wask., on a concrete arch
culvert near mile pole 215, 2.5 meters north of the N. P. Ry. track; a copper bolt
(Note 10, p. 217) in the upper surface, o.15 meter from the west and o.15 meter form
the north edge.

V—Between Kanashat and Palmer Junction, King County, Wash., about 50 meters
east of mile pole 211, in the top of the concrete abutment for the approach at the west
end of the bridge of the N. P. Ry. over. Green River, the tenth crossing over that
_stream; a copper bolt (Note 10, p. 217), o.17 meter from the east, o.11 meter from
the south edge, and 1.5 meters south of the nearest rail.

W—Palmer function, King County, Wash., about go meters west of the N. P. Ry.
station, 2 meters south of the line of telegraph poles, and g.19 meters south of the
nearest rail on the Tacoma branch of the N. P. Ry. (Note 1, p. 216.)

X—About 4 kilometers east of Palmer Junction, King County, Wash., 6 meters
east of tunnel No. 8 and 3 meters north of the N. P. Ry. bridge 211 over Green River;
a copper bolt set in the natural rock.

1046T—About 2.4 kilometers west of Eagle Gorge, King County, Wash., on the
south end of the east concrete abutment of the N. P. Ry. bridge 210 over Green River;
a copper bolt about 3 centimeters in diameter set vertically in the top of the abutment,
0.56 meter from the west and o.53 meter from the south edge, 1.15 meters south of the
nearest rail; the head of the bolt was marked U. S.-G. S. B. M. 1046T.

v—About 0.8 kilometer west of Eagle Gorge, King County, Wash., oun the south
end of the east concrete abutment of N. P. Ry. bridge 209 over Green River; a copper
bolt (Note 11, p. 217) set in the top of the abutment, .15 meter from its west edge and
1.55 meters from the rail.

Z— Canton, King County, Wash., 60 meters east of -the station, in the N. P. Ry.
section-house yard, 12.2 meters south of the section house, and 9.7 meters north of the
nearest main-track rail. (Note 1, p. 216.) .

1205 T'—Canton, King County, Wash., 120 meters east of the railway station,
2.48 meters east of the tool house of the N. P. Ry., 5.77 meters from the nearest rail.
(Note 6, p. 217.) '

1335 T—Maywood, King County, Wash., about 0.34 kilometers east of the station
in the N. P. Ry. section-house yard, 0.58 meter east of the section house, and
16.7 meters north of the nearest rail of the main track. (Note 6, p- 217.)

1531 T—Hot Springs, King County, Wash., about 17 meters east of the southeast
corner of the depot, about 5% meters north of the center of the main track of the N. P.
Ry., and about 1 meter east of the first telegraph, pole east of the depot. The bench
mark was loose and leaning badly; it was strai.ghtened up and made firm with concrete,
care being taken to disturb its elevation as little as possible. (Note 6, p. 217.)

A —Hot Springs, King County, Wash., in the lawn of the Kloeber Hotel, about
1o meters east of the walk leading to the depot, and about 3 meters south of the south
porch of the hotel. (Note 1, p. 216.) ‘

B, —About 1.85 kilometers east of Hot Springs, King County, Wask., in the top of
the retaining wall for the east comncrete abutment of N. P. Ry. bridge 201, 0.3 meter,
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from the east and 1.65 meters from the north edge, 1.3 meters north of the rail.
(Note 18, p. 218.) : '

1614 T—Lester, King County, Wash., in the brick projection at the southwest
corner of the N. P. Ry. roundhouse, about 1.5 meters above the ground. (Note 7,
p. 217.) ‘'This bench mark is reported to have been removed and placed in a different
position when the roundhouse was repaired.

C,—About 1.5 kilometers east of Weston, King County, Wask., in the vertical
surface of the side of a rock cut, 16 meters west of mile pole 183, 2.45 meters north of
the nearest rail, and 0.7 meter above the level of the top of the rail. (Note 18, p. 218.)

D,—About 2.2 kilometers west of Borup, King County, Wash., on the N. P. Ry.
right of way, about 31 meters east of the west end of the third rock cut east of mile

pole 182, 1.95 meters south of the nearest rail; a copper bolt stenciled ‘- set

vertically in the natural rock.

2776 T—-Sta}npede, King County, Wash,, about 23 meters southwest of the N. P.
Ry. station, about 3 meters north of the edge of the bluff forming the north bank of
Deer Creek, and about 15 meters south of the main track. (Note 6, p. 217.) This
bench mark was loose and was made firm with concrete, care being taken to disturb its
elevation as little as possible.

E —About 370 meters east of Stampede, King County, Wash., at the south side of
the west entrance to Stampede T'unnel, in the vertical surface of the rock, about 3
meters south of the nearest rail, and about 1 meter above the level of the rails at that
point. (Note 18, p. 218.) ,

F—About 1.7 kilometers east of Stampede, King County, Wask., on he north side
of the track in Stampede Tunnel, near the half-way point and at the head of the grade -
in the tunnel, in the vertical brick wall forming the west side of a manhole, 2.15 meters
porth of the nearest rail, 1.55 meters above the floor, and o.45 meter north of the side
of the tunnel. (Note 18, p. 218.)

2782 T—About 340 meters east of the station at Martin, Kittitas County Wash.,
on the bank above the track, about 12 meters east of the old station house, about 6
meters south of the main track. This bench mark was loose and was made firm with
concrete, care being taken not to disturb its elevation. (Note 6, p. 217.)

G,—About 4.5 kilometers west of Easton, Kittitas County, Wash., at the south end
of the west concrete abutment of N. P. Ry. bridge 161 over Cabin Creek, about 195

meters east of mile pole 168 Pascal; a copper bolt stenciled qw set in the upper

surface, 0.35 meter from the east and o.18 meter from the south edge, and 1.67 meters
south of the nearest rail.

- H,—Easton, Kittitas County, Wask., in front and 5.5 meters. south of A. O. John-
son’s house, 2.35 meters east of Johnson Brothers’ store, and 2.2 meters north of the ‘
fence inclosing the yard. (Note 1, p. 216.)

1,—Easton, Kittitas County, Wash., in the northeast corner of the yard surround-
ing A. J. Adams’ residence, about 14 meters north of the house, 0.74 meter from the
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porth fence, and 0.62 meter west of the east fence inclosing the yard; about 100 meters
south of the N. P. Ry. main track. (Note 4, p. 217.) ' :

J,—About 1.8 kilometers west of Nelson, Kittitas County, Wash., on the wesf con-
crete abutment of bridge 151; a copper bolt (Note g, p. 217) leaded firmly into the top
curface, 0.35 meter from the west.edge and o.18 meter from the south edge of the
abutment, 1.67 meters south of the nearest rail. ‘The top of the bolt was hammered
into a rounded form.

2030 T—Nelson, Kiltifas County, Waskh., about 70 meters south of the main track,
0.3 meter north of the fence, and 3.2 meters east of the wagon road. (Note 6, p. 217.)

K,—Clealum, Kittitas County, Wash., at the corner of Pennsylvania avenue and
Railroad street, 3.17 meters east of the southeast corner of D). B. Burcham’s building
and 17.8 meters northwest of the band stand; a cross cut in the head of the southeast
bolt used in fastening the cap of a fire hydrant. '

L —Clealum, Kitlitas County, Wash., at the corner of Pennsylvania avenue and
First street, in the stone wall at the northwest corner of Mr. Heckman’s store, facing
Pennsylvania avenue, 0.24 meter from the northwest corner of the building, 0.37 meter
north of the south edge of the stone, and 1.2 meters above the sidewalk. (Note 18,
p- 218.)

M,—Clealum, Kiltitas County, Wash., in the northeast corner of Mrs. E. F. Ship-
man’s yard, 2 meters nortleast of the northeast corner of the house, 1.65 meters west
of the east fence, and 2 meters south of the north fence. (Note 4, p. 217.)

1838 T'— Teanaway, Kittitas County, Wash., about 45 meters west of the station
signboard and about 40 meters north of the main track. (Note 6, p. 217.)

1784 T'—Bristol, Kittitas County, Wash., 0.6 meter southeast of the southeast cor-
ner of the station and 1.64 meters north of the nearest rail. (Note 6, p. 217.)

N,—About 4.4 kilometers east of Bristol, Kittitas County, Wash., about 155 meters
east of mile pole 141, a copper bolt (Note 10, p. 217) in the upper surface of a rock
projecting from the side of a rock cut, 2.41 meters north of the nearest rail.

0,—About 5.5 kilometers west of Thorp, Kittitas County, Wash., about 45 meters
east of mile pole 138, on a culvert over an irrigation ditch; a copper bolt (Note 10,
p. 217) 1.5 meters west of the east edge, 0.2 meter north of the south edge of the abut-
ment, and 1.5 meters south of the nearest rail. _

1658 'T—About 2.5 kilometers west of Thorp, Kittitas County, Wash., at the first
road crossing west of Thorp, about 42 meters north of the track. (Note 6, p. 217.)

1634 T—Thorp, Kittitas County, Wash., at the intersection of Main street and
Taneum Creek road. (Note 6, p. 217.)

"P,—7horp, Kittitas County, Wash., in the southwest corner of A. J. Schele’s yard,
0.65 meter east of west fence, 0.65 meter north of south fence, and 12.67 meters
southwest of the southwest corner of the house. (Note 4, p. 217.)

U. S. Base—About 4.7 kilometers east of Zhorp, Kittitas County, Wash., about 18
meters east of the road crossing and about 10 meters north of the track; the bottom of
a hole 2.5 centimeters square, cut about 6 millimeters deep, in the top of a stone post
marked ‘“U. S. Base.” .

Q—Lllensburg, Kittitas County, Wash., in the stone foundation of the Northern
Pacific roundhouse, on the west side of the building, about 8 meters south of the north-
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west door; the bottomrof a hole 2.5 centimeters square, cut about 6 millimeters deep, .
lettered U. S. B. M. )

1571 T'—FElensburg, Kittitas County, Wash., in the stone coping forming the top
of a brick pier, marked ASTR PIER, in the State Normal School grounds. (Note 7,
p. 217.)

R —Ellensburg, Kittitas County, Wash., in the north stone front of the Washington
State Bauk, about 1.25 meters above the sidewalk. (Note 18, p. 218.)

S,—Ellensburg, Kittitas County, Wask., in the'yard surrounding the residence of
Emest Maddux, 1.33 meters from the east fence and 1.15 meters north of the south
fence. (Note 4, p. 217.)

T — 7hrall, Kittitas County, Wash., opposite mile pole 122, about 20 meters south
of the nearest rail, and 10 meters north of the wagon road. (Note 4, p. 217.)

1350 T'—Umtanum, Kittitas County, Wash., about 25 meters west of the depot,
and opposite the section house, about 16 meters south of the nearest rail. (Note 6,
p. 217.)

U, —About 0.9 kilometer east of Umtanum, Kittitas Comzly, Wash., on the east
concrete abutment of the bridge over Umtanum Creek; a copper bolt (Note 10, p. 217)
in the upper surface. 0.25 meter north of the south edge, 0.25 meter from the west
edge of the abutment, and 1.55 meters south of the nearest rail.

V,—At the siding at Canyon, Kittitas County, Wash., in the top of the granite
foundation of the water tank, at the northeast corner; the bottom of a rectangular
hole, 5 centimeters long, 2.5 centimeters wide, and 6 millimeters deep. The letters
U. S. B. M. were cut near the bench mark.

1249 T—Roza, Kittitas County, Wash., opposite the station, about 55 meters south
of the nearest rail and 0.8 meter north of the right of way fence. (Note 6, p. 217.)

W, —Roza, Kittitas County, Wash., in the southwest corner of the section house
yard, 1 meter north of the fence, 1.55 meters east of the first telegraph pole east of. the
depot. (Note 4, p. 217.)

1147 T—Selakh, Yakima County, Wask., 0.85 meter west of the fence inclosing the
section house yard, and 4.75 meters south of the nearest rail. (Note 6. p. 217.)

X,—About 0.8 kilometer east of Selak, Yakima County, Waskh., in the upper
surface of the center pier of masonry for the Northern Pacific Railway bridge over the
Yakima River, about 2 meters below the level of the rail and about 1 meter outside
the line of the north rail. (Note 18, p. 218.)

V —Seventy-five meters west of the station at Wenas, Yakima County, Wash.,
opposite mile pole 94 and about 10 meters north of the nearest rail. (Note 4, p. 217.)

1067 T—North Yakima, Yakima County, Wask., in the pilaster of the northwest
«corner.of the entrance to the city hall building, on Front street, about o.5 meter
above the level of the sidewalk. (Note 7, p. 217.)

Z —North Yakima, Yakima County, Wash., in the west end of the east of the east
N. P. R. R. Park, about 6.1 meters inside and east of the west fence inclosing the
park. (Note 4, p. 217.)

A,—North Yakima, Yakima County, Wash., in the vertical stone wall at the north-
east corner of Sloan’s drug store; o.32 meter east of the door, 0.33 meter from the edge
of the wall, and about 1.2 mieters above the sidewalk. (Note 18, p, 218.)
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B,—North Yakima, Yakima County, Wash., in the upper surface of the stane door-
sill of the stairway entrance on the east side of the First National Bank building, 0.18
meter from the outer edge of the doorsill. (Note 10, p. 217.) )

"C,—MNorth Yakima, Yakima Counly, Wash., in the surface of the cement walk
leading from the residence of Mrs. Moore, 222 North Second street, to the sidewalk,
about 2.7 meters west of the sidewalk and o.61 meter south of the north edge of the
cement walk. (Note 18, p. 218.) - .

D,—About 134 miles east of Yakima City, Yakima County, Wash., on the east con-
crete abutment.of the Northern Pacific bridge over Atahnan Creek; the bottom of a
hole 234 centimeters square and 6 millimeters deep, lettered U. S. O B. M., o.25 meter
cast of the west edge, 0.3 meter north of the south end of the abutment, and about 1.3
meters south of the nearest rail.

855 T— Wapato, Yakima County, Wash., about 40 meters east of the depot and 11
meters south of the nearest rail on the main track. (Note 6, p. 217.)

E,— Wapato, Yakima County, Wash., in Alexander E. McCredy's yard, .05 meters
" west of the house, 8.60 meters south of the front fence, and about 19 meters east of his
store. (Note 4, p. 217.) .

F,—About 4.5 kilometers east of Wapato, Yakima County, Wask., in the upper
surface of the south end of the east concrete abutment for the Northern Pacific bridge
7, over an irrigation ditch, o.2 meter from the west and south edges of the abutment,
and 1.5 meters south of the nearest rail. (Note 18, p. 218.) .

755 T— Toppenish, Yakima County, Wash., 32.9 meters east of the Northern Pacific
depot, 6.85 meters south of the nearest rail of the main track, and very near the north-
east corner of the little park east of the depot. (Note 6, p. 217.)

G,— Toppenish, Yakima County, Wash., 21.07 meters west of the northwest corner
of the section house and about 1 meter inside the fence inclosing the yard, and 11.34 .
meters south of the nearest rail of the main track. (Note 4, p. 217.)

H,— Zoppenish, Yakima County, Wash., in the upper surface of the concrete foun-
dation supporting the pillars for the Northern Pacific water tank, under the northern
one of the two western pillars, 0.26 meter north of the south edge, and o.25 meter
from the east (?) edge, 7 meters north of the nearest rail of the main track. (Note
1, p. 217.) ’ .

717 T—At the first wagon road crossing over the railroad west of the siding at
Alfalfa, Yakima County, Wash., about 0.8 kilometer west of mile pole 66, 0.9 meter
east of the fence for the road crossing and 13 meters south of the nearest rail. (Note
6, p. 217.) -

1,—Alfalfa, Yakima County, Wash., 6.20 meters west of mile pole 66, and 1.75
meters east of a telegraph pole, in line with the telegraph poles, and 14.67 meters south
of the nearest rail of the main track. (Note 4, p. 217.)

674 T—Satus, Yakima County, Wash., 14 meters west of the northwest corner of
the depot, and 9.85 meters south of the nearest rail of the main track. (Note
6, p. 217.)

J,—About 0.9 kilometer east of Satus, Yakima County, Wash., 1.78 meters west
of the second telegraph pole east of mile pole 60, 10.89 meters 'south of the nearest
rail and in line with the telegraph poles. (Note 4, p. 217.)
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717 T—Near Mablon, Yakima County, Wash., nearly opposite milepost 56, 36
meters south of the nearest rail and 2.8 meters north of the railway fence. (Note
6, p. 217.) )

715 T—Mabton, Yakima County, Wash., 16.50 meters east of the southeast corner
of the Northern Pacific section house and just outside section house yard fence, g9.75
meters north of the nearest rail of the main track. (Note 6, p. 217.) ’

K —About o.5 kilometer east of Mablon, Yakima Counly, Wash., 4.35 meters
west of the nearest (first) telegraph pole east of milepost 52, and in line with the
telegraph poles, 15.45 meters south of the nearest rail of the main track. (Note
4, p. 217.)

696 T'—Ryron, Yakima County, Wash., 126 meters east of milepost 46, 38 meters
south of the nearest rail of the main track, 4 meters south of the center of the Prosser-
Mabton wagon road, near the corner of an orchard fence. (Note 6, p. 217.)

I,—About 1.3 kilometers east of the siding at Byron, Yakima County, Wash., 2.5
meters west of the third telegraph pole west of mile pole 45, in line with the telegraph
poles, and 10 meters south of the nearest rail. (Note 4, p. 217.)

M,—Prosser, Yakima County, Wash., in the upper surface of the concrete founda-
tion supporting the pillars of the Northern Pacific water tank, at the southeast side of
the southern one of the two eastern pillars, 0.45 meter east of the west edge of the
foundation and o.07 meter west of the east edge, 7.55 meters south of the nearest rail
of the main track. (Note 11, p. 217.)

661 T'—Prosser, Yakima County, Wash., 53.5 meters west of the northwest corner
of the Northern Pacific depot, in the corner of an orchard, 12 meters north of the
nearest rail of the main track and o.8 meter east of the sidewalk. (Note 6, p. 217.)

N,—Prosser, Yakima County, Wash., in the vertical surface of the east end of the
south brick wall of the Nelson Rich block, on Sixth street, 1.51 meters above the
foundation of the building and o.21 meter from either edge of the south wall. (Note
18, p. 218.) :

O,—Prosser, Yakima County, Wash., m front of the show window of the Carl A.
Jensen block, on Bennett avenue, in the top of the concrete coping, 1 meter west of
the cast edge and 2.95 meters east of the entrance to the drug store in the block.
(Note 18, p. 218.) '

P, —About 0.9 kilometer east of Prosser, Yakima County, Wask., 116 meters east
of mile pole 40, opposite the third telegraph pole east of the miile pole, 5.4 meters north
of the nearest rail. (Note 4, p. 217.)

627 T-—Gibbon, Yakima County, Wask., about o.7 kilometer east of milepost 335,
and about 45 meters north of the nearest rail of the main track. (Note 6, p. 217.)

534 T—-Chandler (siding), Yakima County, Wash., 45 meters east of mile pole 3o,
about 4.7 meters north of the center of the main track, and about o.5 meter west of
the southwest corner of the fence surrounding the yard of the Northern Pacific section
house. (Note 6, p. 217.)

Q,—About 2.7 kilometers west of K7ona, Yakima County, Wash., 0.4 kilometer
east of milepost 26; a copper bolt set vertically in a ledge of natural rock, 3.03 meters
south of the nearest rail and on a level with the track. (Note 11, p. 217.)

515 T—AKiona, Yakima County, Wash., in the northeast corner of the railroad park
west of the depot, 8.3 meters west of the northwest corner of the station and 3.47
meters south of the nearest rail of the main track. (Note 6, p. 217.)
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R,—Kiona, Yakima County, Wash., in the southeast corner of the railroad park
north of the track, 7.48 meters north of the -nearest rail of the main track, 13.40 meters
north of the northeast corner of the station and 1.40 meters northwest of the corner
post of the park fence. (Note 1, p. 216.) .

S,—1.6 kilometers east of Kiona, Yakima County, Wash., 1.52 meters east of the
second telegraph pole west of mile pole 23 and 15.5 meters south of the track, in line
with the telegraph poles. (Note 6, p. 217.)

640 T—Nearly 3 kilometers west of Badger, Yakima County, Wask., about 10
meters north of mile pole 19 and about 13 meters north of the track. (Note 6, p. 217.)

T —Badger, Yakima County, Wash., 21 meters north of mile pole 17, 27.8 meters
north of the nearest rail of the main track near the line of the Northern Pacific right of
way. (Note 1, p. 216.)

605 T—About 4.7 kilometers east of Badger, Yakima County, Wash., 0.95 meters
east of the first telegraph pole east of mile pole 14, and 15.25 meters south of the near-
est rail, in line with the telegraph poles. (Note 6, p. 217.)

567 T—Relief (siding), Yakima County, Wash., o.75 meter east of the seventh
telegraph pole west of mile pole 8, and 15.50 meters south of the nearest rail of the

main track, in line with the telegraph poles. (Note 6, p. 217.)
‘ U,—Near Relief, Yakima County, Wash., 3.9 meters east of the first telegraph
pole west of mile pole 8, 15.50 meters south of the track, in line with the telegraph
poles. (Note 1, p. 216).

V —Kenncwick, Yakima County, Wask., near the building of the Northern Pacific
Irrigation Company, on Front street, about 38 meters west of Vakima street, o.5
meter from the north and west walls of an alcove in the northwest corner. (Note 4,
p. 217.)

362 T—Kennewick, Yakima County, Wash., about 30 meters southeast from the
southeast corner of the old station now used for a freight depot, about 10 meters south-
east of the nearest rail of the main track, and about 3 meters northwest of the north-
west corner of the section house. (Note 6, p. 217.)

W, —Kennewick, Yakima County, Wush., in the yard surrounding the residence of
L. E. Moore, 5.1 meters southwest of the southwest corner of the house, 5 meters east
of the fence inclosing the yard in front of the house, and 70 meters north of the main
track of the Northern Pacific Railway Company. (Note 1, p. 216.)

X,—About 2 kilometers east of Kennewick, Yakima County, Wash., at the west
end of the Northern Pacific Railway bridge over Columbia River, oh the south side of
the track, in the top of the concrete cap for the concrete pier, about o.15 meter from
the east and west edges, and 2.20 meters below the level of the track. (Note 18,
p. 218.)

Y, —About 2 kilometers west of the depot at Pasco, Franklin County, Wask., at
" the east end of the Northern Pacific Railway bridge over Columbia River, on the south
side of the track, in the top of the concrete cap for the concrete pier, about o.15 meter
from the east and west edges and about 2.20 meters below the level of the track.
(Note 18, p. 218.) : : )

Z—About 1 kilometer west of Pasco, Franklin County, Wash., 83 meters south-
west of the first switch stand, in line with the telegraph poles, 12.2 meters southeast of
the nearest rail. (Note 4, p. 217.)
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378 T—Pasco, Franklin County, Wask., at the northwest corner of the brick round-
house of the Northern Pacific Railway Company, in the center of the third coursé of
bricks above the stone foundation. (Note 7, p. 217.) :

A —Fasco, Franklin County, Wash., in the yard surrounding the Hotel Pasco, on
-Court street, o.70 meter west of the sicewalk in front of the hotel, 10.35 meters east of
the east side of the hotel, and 57.50 meters south of the main track. (Note 1, p. 216.)

B,-~Near Pasco, Franklin County, Wash., on the Washington and Columbia River
Railroad bridge over Snake River, on top of the granite retaining wall for the west
abutment, 0.3 meter west of the east edge of the granite capstone, and 2.3 meters south
of the nearest rail. (Note 18, p. 218.)

C,—Near Pasco, Franklin County, Wash., on the Washington and Columbia River
Railroad bridge over Snake River, at the first pier from the west end, 1.25 meters south
of the nearest rail. (Note 19, p. 218.)

" D,—Near Pasco, Franklin County, Wash., on the Washington and Columbia River
Railroad bridge over Snake River, on the girder at the west end of the truss at the
third pier from the west end, 1.25 meters south of the nearest rail. (Note 19, p. 218.)

E —Near Pasco, Franklin County, Wask, on the Washington and Columbia River
Railroad bridge over Snake River, at the fourth pier from the west end of the bridge,
1,25 meters south of the nearest rail. (Note 19, p. 218.)

F,—Near Pasco, Franklin County, Wask., on the Washington and Columbia River
Railroad bridge over Snake River, at the fifth pier from the west end of the bridge,
1.25 meters south of the nearest rail. (Note 19, p. 218.) .

G,— Near Pasco, Franklin County, Wash., on the Washington and Columbia River
Railroad bridge over Snake River, at the sixth pier from the west end of the bridge,
1.25 meters south of the nearest rail. (Note 19, p. 218.3 '

H,—Near Pasco, Franklin County, Wash., on the Washington and Columbia River
Railroad bridge over Snake River, at the seventh pier from the west end of the bridge,
1.25 meters south of the nearest rail. (Note 19, p. 218.) )

I—In Wallawalla County, Wash., near Pasco, Franklin County, Wash., on the
Washington and Columbia River Railroad bridge over Smnake River, on the top of
the granite retaining wall for the east abutment, 0.3 meter east of the west edge of
the granite capstone, and 1.2 meters south of the nearest rail. (Note 18, p. 218.)

J,—About 6.4 kilometers northwest of Hunts Junction, Wallawalla County,
Wask., opposite and about 25 meters northwest of mile pole 5, and 2.4 meters south-
east of the first telegraph pole northwest of mile post 5, 11.2 meters northeast of the
nearest rail, in the line of the telegraph poles. (Note 4, p. 217.)

341 A—About 7 kilometers northwest of Hunts Junction, Wallawalla County,
Wash., 2 meters northwest of the first telegraph pole southeast of mile pole W6, 11.2
meters northeast of the nearest rail. (Note 14, p. 217.)

K, —About 3.2 kilometers northwest of Hunts Junction, Wallawalla County, Wash.,
1.6 meters northwest of the first telegraph pole southeast of mile pole 3, 11.2 meters
northeast of the nearest rail, in line with the telegraph poles. (Note 4, p. 217.)

L —Hunts Junction, Wallawalla County, Wask., in the northeast corner of the
Washington and Columbia River Railroad section-house yard, 3 meters west of the
hearest rail on the main track, 0.8 meter south of the north fence, and 0.8 meter west
of east fence, inclosing the yard. (Note 1, p. 216, a lava post.)
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M, —Hunts Junction, Wallawalla County, Wash., in the southeast corner of the
yard surrounding the residence of the storekeeper for the Washington and Columbia
River Railroad, 18 meters west of the nearest rail of the main track and o.7 meter from
the south and east fences inclosing the yard. (Note 4, p. 217.)

N,-—Near Hunts Junction, Wallawalla County, Wash., at the west end of the
Washingon and Columbia River Railway bridge over Walla Walla River, in the top of
the concrete abutment, 1.4 meters from the east and south edges and 1.8 meters south
of the nearest rail. (Note 18, p. 218.) ' .

O,—Near Hunts junction, Wallawalla County, Wash., at the east end of the Wash-
ington and Columbia River Railway bridge over Walla Walla River, in the top of the
abutment, 0.8 meter west of the east edge, 0.5 meter north of the south edge, and
1.8 meters south of the nearest rail. (Note 18, p. 218.)

P —About 8.4 kilometers southwest of Hunts Junction, Wallawalla County, Wash.,
about 2 mieters south of the seventh telegraph pale southwest of mile pole 5 and 12
meters south of the nearest rail. (Note 4, p. 217.)
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TRIANGULATION ALONG THE NINETY-EIGHTH MERIDIAN,
LAMPASAS TO SEGUIN, TEX.

By Joux F. HAYFORD,

Inspector of Geodetic Work, Assistant, Coast and Geodctic Survey.

GENERAL STATEMENT.

During the months of November and December, 1903, and the early part of Janu-
ary, 1904, a double triangulation party under the direction of Mr. O. W. Ferguson,
Assistant, extended the primary triangulation along the ninety-eighth meridian south-
ward from the line May-Gabriel, on which the triangulation in 1902 closed, to the line
Serita—Stockdale. The line May—Gabriel is the southern limit of the Lampasas base
net. The line Serita-Stockdale is the southern limit of the first figure to the southward
of the Seguin base net. Tlie triangulation of 1903—4 adds, therefore, to the triangula-
tion along the ninety-eighth meridian heretofore published, one section between bases
and one figure more. ‘The progress of the season of 1903~4, measured along the merid-
ian, was 112 statute miles and the number of primary stations occupied 26.

Mr. O. W. Ferguson, Assistant, was in charge of the whole organization, includ-
ing the second observing party, and made the observations in the first observing party.
Mr. William H. Burger; Assistant, was in direct charge of the second party, acting as
observer. '

The primary triangulation along the ninety-eighth meridian was, at the close of
the winter season of 1903—4, cotnplete in so far as measurements of horizontal and ver-
tical angles are concerned from the stations Drywood, S. Dak., and Layden, Minn.,
near the point where the boundary line between North Dakota and South Dakota meets
the Minnesota boundary, to the stations Serita and Stockdale in the vicinity of Flores-
ville, Tex. The range in latitude is from 45°38' to 29°13’, or 16°25'. All the base
measurements have been completed along this portion of the triangulation, except of
the Brown Valley Base in the last figure to the northward. No astronomic determina-
tions have been made along this triangulation except one determination of latitude and
longitude made at Marlow, Ind. T., in advance of the triangulation and for a special
purpose. The results of the ninety-eighth meridian triangulation, from the vicinity
of the Page Base in the northern part of Nebraska to the junction with the portion
published in this appendix, have been published.*

* See Appendix 3, Report for 1go1, On the measurement of nine bases along the ninety-eighth
meridian; Appendix 6, Report for 1go1, Triangulation northward along the ninety-eightﬁ meridian in
Kansas and Nebraska; Appendix 3, Report for 1902, Triangulation in Kansas, and Appendix 4, Report
for 1903, Triangulation southward along the ninety-eighth meridian in 1g902.
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The engineer, intent only upon securing the necessary mformatlon ‘to enable him
to extend this triangulation or to base other surveys upon it, will find the information
he desires in the latter part of this appendix, commencing with the explanations of .
positions, lengths, and azimuths. The index printed at the end of the appendix, used
" in connection with the sketches, will enable him to find quickly the data he desires for
any given locality. -

The progress made in primary triangulation in the season 19o3—4 in Texas was

" even more rapid than that of the season of 1902 from Kansas to Texas, which was
commented upon * as being, so far as the writer was aware, the most rapid and econom-
ical triangulation of that grade of accuracy yet executed at that time. ‘The increased
rapidity of the triangulation in 1903—4 redounds to the credit of the two officers
‘concerned in the observations. It also makes the field organization, the methods of
observation, and the accuracy attained of special interest. :

The field organization for the season of 19o3—4 consisted of a building party, two
observing parties, and five light keepers. The building party, under the immediate
direction of Mr. J. S. Bilby, Signalman, erected the observing towers in advance of the
observing parties, and marked the stations in a permanent manner. Mr. Bilby also
made such revisions of the previous reconnaissance as were found necessary or desirable.
The movements of the two observing parties were so planned that they were always’ at
intervisible stations. Each observing party showed a heliotrope during the afternoon
and a light at night to the other observing party. Each of the five light keepers showed, '
in general, two heliotropes or two lights, one to each observer. The movements of the
light keepers were controlled by code signals sent by the Morse alphabet with the helio-
tropes or lights.

The organization and methods of building and observing were in most respects
identical with those set forth fully in Appendix 4 of the Report for 1903, in connection
with the triangulation of 19o2. ‘The more important points of difference are as follows:

The second observing party consisted of the observer, foreman, recorder, driver,
and cook. In 1goz there was no foreman in the second observing party.

The outfits were somewhat lighter than in 1go2 and but two teams instead of
three were required to move the camp of the first observing party. The theodolites
used, Nos.. 168 and 145, both direction instruments with horizontal circles 12 inches in
diameter, were of the same type as those used in 1902.

Mr. Burger made all pointings for horizontal angles by using an oblique cross in
the dlaphragm of the telescope. Mr. Ferguson used two parallel vertical lines about
20" apart, as both observers did in 1902.

The instrument used by Mr. Burger also dlffered from the instrument used by
Mr. Ferguson and from the two used in 190z, in the arrangement of the pointing lines
in the micrometer microscope. Ordinarily, with each micrometer microscope, pointings
upon the circle graduations have been made with one pair of parallel lines. In each
micrometer on theodolite No. 145, as used by Mr. Burger, there were two pairs of
parallel lines so placed that the interval subtended on the graduated horizontal circle

#* See Appendix 4, Report for 1903, Triangulation southward along the nmety-elghth mendxan in
1902, page 817,
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between points midway between the lines of each pair was about four minutes of arc.*
With the ordinary arrangement of lines in the microscope the practice is to make two
readings in each position of the microscope, the one known ds the backward reading
being made upon the graduation which is adjacent to the zero of the micrometer and to
the apparent left, and the other, called the forward reading, being made with the same
movable lines and on a graduation adjacent to the zero of the micrometer and on the
apparent right. With the new arrangement of lines one reading, called the backward
reading, is made on the graduation adjacent to the zero and to the apparent left, with
the apparent left-hand pair of parallel lines. The other, the forward reading, is made
on the graduation adjacent to the zero of the micrometer and to the apparent right,
with the apparent right-hand parallel lines. The minutes of the reading are taken
from the backward reading as usual. With the new arrangement of lines but one
turn of the micrometer head is necessary between corresponding backward and forward
readings instead of five when a single pair of parallel lines is used. This is believed
to be conducive to both speed and accuracy. For the elimination of the effects of
errors of run upon the mean observed direction dependence was placed, as in 1902,
‘upon making the mean value of the run small by adjustment and upon distributing the
readings upon each station pointed upon approximately uniformly over the five-minute
interval between adjacent graduations by the proper selection of the settings upon the
jnitial station for the separate positions.t When one pair of parallel lines is used for
both backward and forward readings the existence of a large error of run may be deter-
mined by inspection of the record of observations of directions. That is net the case
when two sets of parallel lines are used. Mr. Burger was, therefore, required to make
special observations to determine the run at least once a month. He was required to .
reduce the error of run by adjustment whenever it was found to be greater than 1” for
the mean of the three micrometers, or greater than 3"’ for any one.

A second observation of the direction to a station to be determined by intersections
was taken during this season only when it could be secured under conditions nearly as
favorable to accuracy as the conditions when the first measurement was made, and
without much delay to observations of the primary directions. In 1902 two observa-
tions were made on all intersection stations.

At least two observations of each vertical angle were taken on each day instead of
one as in 1902.

No vertical angles were observed at night. Those taken at night in 1902 were
found to be of too low a grade of accuracy to be of value.

*The double sets of parallel lines were placed in this instrument and put into use during this
season at the suggestion of the writer. This modification of the instrument and the corresponding
“change in the method of reading the circle was suggested to the writer by the Lake Survey practice of
taking backward micrometer readings only and by a conversation with Prof. Asaph Hall, jr., and
Mr. H. F. Johnston, assistant engineer, on a Lake Survey observing tower at Mackinac Island in
August, 1903.

t See Appendix 4, Report for 1903, page 821.

tSee Appendix 4, Report for 1903, pages 822-823, 921
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PROGRESS OF OPERATIONS

Mr. Ferguson and several members of the triangulation party which had been
under his direction in South Dakota during the preceding summer season, arrived at
Lampasas, Tex., on October 25.

On November 4 the building party left Lampasas to begin the erection of signals.
On December 28 the last of the 24 signals was completed. These signals, with an
average height to the instrument of 28 feet, were erected at an average rate of 2.3 days
per signal, making no deductions for Sundays, delays, and traveling between signals.

The two observers reached May, the first station occupied, on November 10. The
second observer, having had no previous experience in primary triangulation, accom-
panied the first observer at May and Gabriel, the first two stations occupied. For the
remainder of the season the two observing parties were never together. The observing
period was 2.1 months, observations at the last of the 26 stations being completed on
January 11.

In the following tables the stations occupied during the season by each of the two
observers are arranged in order of time. The second column indicates the days on
“which observations on primary stations were taken; the third column, the number of
such days; and the fourth column gives the approximate height of the instrument above
the ground. The heliotrope or light was placed about 1.6 meters higher than the

instrument.
Assistant O. W. FERGUSON, Observer.

l Height of
Station Days on which observations of pri- | Number | instrument

mary horizontal angles were made of days above

. ground

melers.

May November 10, 12 2 19
Gabriel - November 14, 18. 2 4
Buzzard November 24, 26 2 14
Travis November 27-28 2 4
Barton December 1-2, 4 3 5
Cedar December §, 7 2 10
Carpenter December 8-10 3 5
Krueger December 14-15 2 9
Gus December 18-19 2 9
Tieken December 21-22 2 5
Seguin East Base December 23-24, 26 3 15
Mott December 28-29 2 9
Central December 30-31, January 2 3 9
Lavernia January 5, 7-8 3 10
Serita January g9 1 5
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Assistant WM. H. BURGER, Observer.

|

H melers
Post November 24, 26 2 4
Shovel November 28, December 1 2 4
Shingle December 2, 4-5 3 4
Loneman December 7-8 2 4
Hugo December 10, 12, 14 3 15
Bear December 16-19 4 4
Mission December 21-22 2 10
Seguin West Base December 23-24, 26 3 14
Herndon December 28-29 2 9
Thomas December 30-31, January 2,7 | 4 T4
Stockdale January 8 I 14

For comparison with similar statistics for similar operations in previous seasons *
the following statistics for this season are interesting as indicating the increased rapid-
ity of the work.

: | !
. Ferguson | Burger |
[ SR

|

H 1
Number of observations of each primary direction....................... ; 16 ! 16 |
Total number of days of primary observation ................... ... ... 34 I 28 ‘
Number Of StAtIONS. .. o\ vt it iee i e IS S § SR
Average number of days of primary observations............. ... i 2.3 : 2.5
Maxintum number of days of primary observations.................. ..., | 3 | 4
Minimum number of days of primary observations ...................... ‘ I

For the season of 1902 the average number of days of primary observations at a
station was 2.7 for one observer and 3.8 for the other.

The ratio of the number of observing days at a station to the total number of days
at a station, exclusive of the time before the first and after the last primary observation,
was o.77 for Mr, Ferguson and o.70 for Mr. Burger. T'his ratio, which depends mainly
upon the weather, has usually been from o0.77 to 0.86 for previous seasons along the,
ninety-eighth meridian. The comparison indicates that the weather was more unfavor-
able than usual in 1903—4.

The average interval from the last primary observation at one station to the first
primary observation at the next during this season was 1.2 days for Mr. Ferguson and
0.6 for Mr. Burger. The difference between the two observers in this respect was
. mainly due to three serious delays of the first observer by bad weather. The rapidity
of movement between stations and of preparation for observations is much greater than
for any past season along the ninety-eighth meridian of which the results have yet been
published. The average distance between stations as traveled was about 22 miles.

The average rate of progress for the whole season was 6.2 primary stations per
month for each observer. The corresponding rate for the season of 1902 was 5.2 sta-
tions per month., ’ , '

During the first half of the season of 1903-4 the second observer was getting his first
experience in this class of work. The weather was more unfavorable during the first
than during the last half of the season.” For both these reasons the progress was much

*See Appendix 4, Report for 1903, pages 844-845.
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more rapid for the last fifteen stations, commencing with Hugo and Krueger, namely,
7.9 stations per month for each observer. The fact that the work was done much more
rapidly during the last than during the first half of the season is especially interesting in
connection with the fact that the observations were much more accurate during the last
than during the first part of the season.

STATEMENT OF ADJUSTMENTS.

No local adjustments of directions were made because they have become unneces-
sary since the present method of supplying missing observations in broken series has
been followed.*

The quadrilateral formed by the stations Lavernia—Thomas-Stockdale-Serita
was not adjusted. It will form a part of the next section to the southward.

The length and direction of the line May-Cabriel had been fixed by the adjust-
ment of the section of triangulation between the Stephenville base net and the Lam-
pasas Base.t . . '

The length of the Seguin Base had been fixed by the base measurement. The
length published for the Seguin Base, as reduced to sea level on the supposition that
the elevation of Seguin West Base ahove mean sea level was 170 meters, i8 6 794.611
meters.}  The assumed elevation, 170 meters, was the best that was available for
Segunin West Base at the time the report upon the base measurements was published.
In the winter of 1903—4 the elevation of this point was determined by precise leveling
and found to be of 189.09 meters.§

This increased the computed reduction to sea level by o.020 meter and made the
reduced length 6 794.591 meters. L

The primary triangulation from the line May—Cabriel to the line Lavernia-Thomas
at the southern edge of the Seguin base net was adjusted as a single section, holding
fixed the direction and length of the line May-Gabriel and the length of the Seguin Base.

In the following condition equations the numbers assigned to the directions corre-
'spond to those shown on the two illustrations at the end of this appendix. The number
of a direction inclosed in parentheses, thus (1), means the required correction to that
direction. The 39 condition equations which refer to closures of triangles are given
first, the 18 which refer to ratios of sides next, and the length equation last. In the
side equations and the length equation the coefficients and absolute terms are expressed
in terms of units of the sixth decimal place of logarithms. ‘ '

The greater portion of the work of making this difficult adjustment was done by
Mr. M. H. Doolittle. ‘

*See Appendix 4, Report for 1903, pages 821-822.

+See Appendix 4, Report for 1903, pages 851, 854, 862-864, and 885.

1 See Appendix 3, Report for 1901, pages 284-285. .

3 See Appendix 7, Report for 1904, Precise leveling from Holland to New Braunfels, Tex., page
439.
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Lampasas base net lo Seguin Base.

—1.60— (1)4+ (2)—
+1. 89— 2§+ 3)—
+3.57— {(4)+ (5)—
—-2.89— %9)+ (10)—
-0.66— (8)+ (9)—
41 14— (13)+ él4 -
0. 43— {(12)+ (13)—
+o.30— (23)+ }24)—
—o0.82— (26)4 (27)—
+2. 44~ (33)+ (34)—
+1.57— (25)+ k26;+
+o. 10— (35) + {36)—
—0.68— (41)+ 42&——
+2.20— (42)+ (43)—
—2.45— (44)+ (45)—
—o0.53— (50)+ (51)—
~+0.27-- (49)-+ (50)—
+o.62— (57)+ (§8)+
—O0. 41— %63 + (65)—
+1.36— (62)+ (63)—
+o0. 18— (61)4 (64)—
—0.99— (62)4 (65)—
—o0.88— (62)4 (64)—
—o0.67— (63)+ (64)--
-—1.58— (68)+ (70)—
+0.53— (73)4- (74)—
—+o0.52— 572 + (74)—
+o0.62— (81)4 (83)4-
—o0.48— (80)+ (83)—
—o0.27-- (88)+ (89)—
+0.64— (80)+ (82)—
+o0.03— (82)+ 283 —(
4-0. 13— (71)+ (72)4-
+0.47—(101)4(I02)—
+0.24— (90)+- ?91 -
—-0.13— {92)+ (93)—
—0.01—(100}+(101)—
--0. 38—%112 (r13)—
—0.63 +(114)—(119)—

—30.0—2, 49(1)+5. 40(2)--2.91(3)—2. 84(4)+4.
—1.80(16)4-1. 27(17)-+0. 28(18)—1. 55(19)
41 ¢ o=—o.4—1.48(12)+3. 32(13) —1. 84(14) —o. 98(22)+-4. 47(23) —3. 49(

. —1.32(29
42 | o=-—2.8 -3.82(25)5. 65(26)—1. 83(27)

CONDITION EQUATIONS.

(5)+ (6)+ (7)— (11
e G
%18 + (19)— (20)4 (21
14)4- (15)— (21)-1- (22
22 i 24%— §3o i 31
27 29)— (31 32
%27 + (28)— 30;+' 32
32)+ (33)— {37)+ (38
36)+ (37)— (39)+ (40
35)— 238)_ 47)+ (48
G - e
- +
e
3)— -
e
- (61)— (75 7
59)— (65)— {(66)+4 (67
67)+ (69)— (85)+ (86
(86)4- (88)— (95)+ (98
(74)+ (75)— (78)+ (79
g (R
TR T (81" (a0 L (86
ol
79)+ (oI)—
279'+ 80;— 96;+ 299
84)— 9i;—2107 +(108
594 + (96)—(107)+(110
92)+ (95)—(104)-(105
(92)-+ (96)—(103)+-(105
EO: +(zo3 — IO; _4*-_ Iéé
92)— (99)—(10 I
1;;3 +(112)—(Y15 i ng
108) + (112)—(115 11
101)4-(108)—(117)-(118
118)+(119) — (121 )+ (122
114)4- (115 —-§123)+ 124
120) 4 (121)—(124)4(12

—2.66(41)—0.94(46)+3. 30(47)—2. 36(48)
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5
32(5)—1. 48(6) —0. 46(14)-+2. 26(15)
—3.19(20)+5. 97(21)—2.78(22)

24) —4.03(27)+5. 35(28)

6—2.824(32)+4- 31(33)—2.07(34)—1. 92(39)%4- 58(40)

if“é_sé’)49(41)+2' 69(42) —1.20(43) —2. 81(44) +4. 24{45)— 1. 43(46) —1. 11(54) +4. 20(55)
+2. 0-9—3- 61(49)4 5. 62(50) —2. 01(51)—o0. 37(56) +2. 84(57)--2. 47(58) —1. 57(66) +2. 21(67)

—o0. 64(70)—1. §8(74)+3- 79(75)-~2.01(76) —1. 05(77)4-2. 43(78)—1
+4. 47(64)—2. 24(65)—0. 64(67)+8. 06(69) —7. 42

) v
—2. 4~7—(<;.897(62)+3. 21(64) — 2. 24(65).—0. 64(67) +3. 76(68) —3. 12(70) —5. 48(96) +7. 75(97)
0—35. 25(62)+5. 38(63) —o. 13(65)—1. 29(67) +8.09(68) —6.80(69) —1. 28(95) + 1. 70(97)

.gs 79
(70)—8.89(84)+10. 94(85)

42
+1.8-13, 94(61)+14. 57(62) —0. 63(64) — 1. 38(78) +9. 12(79) —7. 74(80) —0. Bo(96)-+-4. 24(98)

3.44(99 )
+s. 2~3-I64(6r)+5. 87(63)—2. 23(64) —2. 15(73)+1. 81(74) +o0. 34(75) +o0. 03(78) 3. 11(79)

43 | o=
: o
44 o=
45 I o=-+1.0—2 23(63
! —2.05(86 .
46 i o=
o —2.2
47 | o=—2.
—o.
48 i o=
49 . 0=
—3. 14(81)

+4-12. 404(104) —0. 237( 106)
51 | o=-+40.5—17.42(71)+19. 44(72) —2. 02(73) —3. 85(87) +5. 24(88) —1. 39(89) —2. 67(104)

+38.20(105) —35. 53(106

|
50 I o=-—6:31——o. 158(71) 0. 339(73) —o. 181(74.)—0. 311(79)+13. g76(81) —13.665(82) —12. 167(103)

52 | o=4-4. 141.81(73)--1. 81(74) —3. 11(79) +5. 41(81)—2. 30(83) +13. 04(87) —13. 04(91) —2. 63(107)
+34. 87(108)—32. 24(109) :

I
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No.
53

54
55
56

57
58

Lampasas base net to Seguin Base—Concluded.

0=-+12.4—0. 20(72)+o0. 20(74)—7. 74(79)4-8. 89(80) — 1. 15(83) +2.79(94) — 2. 79(99)—1. 57(107)
+17. 18(109) —15. 61(110)

o=+1I 351- g?(88)+3- 34(89) —1.95(90) —3. 34(92) +3. 52(93) —0. 18(95) — 1. 93(116) --4. 39(117)
—2.46(11

0=-+0.0—1.95(89)+5. 32(90) — 3. 37(91) ~ 3. 75( 101 ) -+-3. 93( 102) —o0. 18( 104) —0. 21(108)
+2.45(111)—2. 24(112)

0=—4.6—1.52(93)+3. 72(94) —2. 20(95) —7.88(108) +8. 09(110) —0. 21(112)~~1. 05{ 115)
+6.29(116)—s5. 24(117)

o=+40.2—1I. 9§(IOO)+5. 86(101)—3. 93(102) —2.45(111)+2. 94(112) —0. 49(113)—o0. 35(120)
+3.42(121)—3. 07(122)—6. §55(123)+9. 67(124) —3. 12(125)

0=—8.3 —2.49(1)+-2. 49(2) —2.84(4) +2. 84(5) —o. 19{7) —o. 97£8)+0- 97(9)+o0. 19(11)

—I.48§I2)+I.48 13 —1-1.80§15 —1.80(I6§+2.78(21 —3.76(22)+9.98(24)—1. 83(26
+3.15(27 —1.32329 +0.93(30)--0.93(31)—2. 07(33§+2. 07E34 —0. 53(35)-+0. 53(36
~+o0.08(37) —0.08(38 +1.92§39 —1.92(40)—1.20(42)+1.20(43 —1.43544)-{‘2.37 46
—o. 94%47 —3.61(49)+3.61(50)+0. 79(52) —0. 79(53;+r. 11(54;—1.48 56;+o. 37(57
+1.53(59)—1.55 60;——3. 64561;+3. 64(63) —2.02(72)+2. 02(73)4-2.01(75)—2.01(76
—+1.72(86)—1.72(87)—o. 57(95)+0. 57(99

ACCURACY AS INDICATED BY CORRECTIONS TO OBSERVED DIRECTIONS.

The corrections to observed directions resulting from the figure adjustment which

precedes are as follows. The numbers of the directions are shown on the two sketches at
the end of this appendix.

Lampasas base net to Seguin Base.

oo
| Number
! f

Nm:ber Correction to 5 Correction to I Nur:ber' Correction to L Nug}ber i Correction to
direction direction i direction direction || direction direction | direction | direction
— i I
7 /7 i ” 17

1 —o0. 597 | 33 —+o. 503 65 -+o. 181 97 -i-0. 209

2 +1. 143 34 —o. 869 66 —0. 053 98 I +o0.380

3 —0.546 35 +o. 014 67 —o. 290 99 | —o.354

4 io. 013 3? +o. Iog 28 -0, 227 100 ;o. 0bg

5 0. 340 3 —o0. 32 9 —0.334 101 0. 071

6 —o0. 353 38 +o0. 207 70 -4 0.449 102 —o, 101 |

7 +o0.693 |l 39 —+o0. 726 71 1 0. 431 103 -+0. 072

8 | —o.764 | 40 ~+o0. 092 72 °  +o.197 104 -+o0. 455

9 _i—o. 194 | 41 +o. xgg 73 , o 2go Igg —0. 098
10 -0. 123 42 —o, 1 74 © —o0.384 1 —o0. 330
11 +o0. 142 43 —o. 802 75 —o0. 30§ 107 —0.042
;2 +4-0. 399 4¢5; io. 219 76 | —o. égS . 108 | —©.205

3 —O0. 007 4 0.074 77 —o0. 603 109 !  —o. 113
14 -—0. 550 46 -+o0. 368 78 | -o.199 ! 1o 1 4o0.669 -
15 | +1. 268 47 +o0.124 79 | +o.125 | ir | —o. 134
15 . —I1.140 48 —o. 785 8 - +4o.131 | 112 © —p.220
;g | o 16§ 49 -4-0. 087 gx ! 1—0. 152 113 Io. o045

! —0.05 50 —0.243 2 ! 0.052 114 o.
19 —o. xog 51 +o. 212 23 : :_o. 056 ng +o. 2??
20 -0, 99 52 —0. 44 4 0.002 |} 116 ! —o.102
21 +1.623 53 -+o0. 388 8s | .F0.403 {117 . —o0. 205
22 —0.137 54 +1.343 | 86 +o0.192 118 +o0.035
23 —o0. 253 55 —1I. 965 | 87 -+0. 059 119 —0, 078
24 —o0. 235 56 +-0. 451 88 —o. 650 120 —0. 145
22 —'ko. 502 5g Io. 136 89 | To. 383 121 io_ ?
2 -+40.03 5 0. 035 g0 | -f-o.121 122 o.
27 —0. 094 59 —0, 103 | 91 +0. 255 123 —o, 052
28 —o0.118 60 —+o0. 288 92 —o0. 021 124 —o0.087 |
29 —o0. 321 ; 61 —“+o. 215 93 +40.035 125 0. I41 |
30 —+o0. 386 62 —o0, 130 94 —o0. 370 |
31 —o0. 112 63 —0. 487 95 +o0.534 !
32 -+0. 091 64 —+o0. 035 96 —0. 413 | '
' i L i
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The maximum correction was 1”.96 to the direction (No. 55) from Hugo to Car-
penter. A larger correction than this occurred in but five out of fifty sections of primary
triangulation in the United States.* This large correction will be discussed later in
this appendix under the head of ‘‘A study of errors.”

The probable error of an observed direction is

a’=o.674\/%;f=:to.45

in which Z7* is the sum of the squares of the corrections to directions and ¢ is the
number of conditions.

This places the section of triangulation between Lampasas and Seguin with Nos.
33 and 34 of the fifty sections of primary triangulation referred to in the preceding para-
graph. The sections were numbered in order of accuracy, with the most accurate
placed first. The Lampasas-Seguin section of triangulation, as measured by this stand-
ard, is of slightly greater accuracy than the eastern oblique arc and of practically the
same grade of accuracy as the transcontinental triangulation.

ACCURACY AS INDICATED BY CORRECTIONS TO ANGLES, CLOSURES OF TRIANGLES,
AND ACCORD OF BASES.

The correction to each angle is the algebraic sum of the corrections to two direc-
tions. In order to make it possible to study the corrections to the separate angles,
they are shown in the following table for every triangle in the primary scheme as far
south as the line Lavernia—Thomas, at which the adjustment stops. The error of
closure of the triangles, the corrected spherical angles, and the spherical excess are
also shown. The plus sign prefixed to the error of closure of a triangle indicates that
the sum of the angles is less than 180° plus the spherical excess. The spherical excess
is a convenient indication of the size of the triangle, since it is proportional to the area.

Wherever no entry is made in the column headed, ‘‘ Corrections to angles,’’ the
angle in question was not measured.

Lampasas base net to Seguin Base.

3 Error of . .
. C t ¢ d spt 1 spt 1
Sutions  COTSEHANE1®  closureor  Comeepherianl SR
17 144 -] / 144 r4!
Buzzard +o0.55 84 56 57.26
May +1.74 +1I. 60 40 12 16,05 1.53
Gabriel --0.69 ) 54 50 48.22
Post —o, 22 ' 121 00 12.96
May —1. 69 —1.89 35 54 48.66 0. 52
Buzzard +o0.02 23 o4 58.90
Travis —2.44 49 30 50.07
: Buzzgrd ] —1. 46 —3.57 93 54 52.5I 0. 95
Gabriel —+0. 33 36 34 18.37

*See Appendix 4, Report for 1903, pages 870-871. 1 See Appendix 4, Report for 1903, page 855.
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Shovel
Post
Buzzard

Shovel
Buzzard
Travis

Shingle
Shovel
Travis .

Barton
Shovel
Travis

Barton
Shingle
Travis

Shingle
Shovel -
Barton

Cedar
Shingle
Barton

Loneman
Shingle
Cedar

Carpenter
Cedar
Barton

Carpenter
Loneman
Cedar

Krueger
Loneman
Carpenter

Hugo
Loneman
Carpenter

Hugo
Loneman
Krueger

Krueger
Hugo
Carpenter

Gus
Hugo
Krueger

Tieken
Gus

Krueger
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Lampasas base net to Seguin Base—Continned.

Stations

Corrections to

angl

77
+2.
—O0.

~+o0.

—1I.

~+o.
+1.

—0.
—0,.
—o,

—0.
—0.
—0

—0,

+o.

—O0,

—O0.
-fo.
-0,

+o.
—+o.

—0,

—0,
—1I.
—O0.

. -—0.
—0.
—O0.

—o.
“+4o.
+-o0.

+o.

—0,

+o.

—3.
—0.

0.

€s

62
o5
32
76
57
85

50
10

54 -

20
12

- 9§

*3
20

40,

30
02
02

53
41
12

64
37
43

9I
19
47

24
05
o9

84

31
15

31
96
30

—0.'90

—O0,
. 0,

+o.
+2.

—O0.

~+o.

—0,

+-o.
+-0.

64
66

17
42
14

39
32

46

13

—o0, 07

—O0.

33

Error of
closure of
triangle

’7”

—+-2.

~+o.

66

.14

.27

.43

. 30

. 82

- 44

- 57

. 10

. 68

97

.20

- 45

- 33

. 27

Corrected spherical

126

53
8o

46

103
30

angle

4
25
40
§3

08

o9
41

o9
o2
48

27
48
44

56
06
56

16
14
29

52
10
56

33
30
55

46

22

50

50
20

49

32
42
45

40
o0

19

16

17
26

58
36
25

40
oI
18

22
24
13

’?

42
58
20

20.
50.
50,

19.
24.
17.
o4.

II.
45.

43.
49.
28

o8.

13.
38.

.14
. 46
.73

o5
60
45

o1
64
61

66

47
63

47
97
.03

98
17
82

29.

21,

53
48. 67
42.

6o
59

49. 30
49. 96

22,
39.
57.

37.
21,
0o.

Q2

53.

85
79
86
go
92
72

.65
28

04. 74

o7.
14.
39.

37.

44
o6
21

o5

20,

05
25

o7
11

41.

41

18,

[e,¢]

79
02. 76

. 40

'29. 62

- 54

.57

.96
09

.62
68

. 40

Spherical
excess

77

1.33

o, 62

.70
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Lampasas base net to Seguin Base—Continued.

: Error of ' . . .
: c tions t h c ed sph 1 sph 1
Stations orr;lclécl);\; o cl‘?f;fglgf orrectm‘gslg erica Spexecrelsc:
’7 2’7 o 4 144 144

Bear —0. 24 53 16 25.52

Hugo —o. 10 —o. 62 40 26 39.50 0. 45
Gus —o. 28 8 16 55.43

Seguin West Base —0.14 . 50 46 30.04

Gus —o.70 —1.38 30 03 36.21 0. 32
Tieken —0.54 99 09 54.07

Seguin West Base —o0. 21 34 53 32.01

Bear . —0.0§ +o0. 41 58 31 26.42 0.55
Gus +o0. 67 86 35 0212

Seguin East Base —o. 88 10§ 07 12.41

Seguin West Base —o0. 71 —1.55 28 41 33.75 o, 08
Tieken +0.04 46 11 13.92

Seguin East Base —o0. 16 78 41 56.47

Seguin West Base —o0. 84 —1.36 - 79 28 o03.80 0. 30
Gus —o0. 36 21 50 0©0.03

Tieken —o0. 50 145 2I 07.99

Seguin East Base —0.73 —I1.58 26 25 13.93 0,09
Gus —0. 35 8 13 136.17

Seguin East Base —0. 32 .51 02 43.22

Seguin West Base —1.06 —1.94 114 21 35.80 0. 33
Bear —o0.56 14 35 4I1.3I

Mission +o. 80 63 34 52.74

Bear +o.74 +1.69 73 09 41.43 o.27
Gus “4-o0.15 43 15 26.10 .
Mission —o.08 ) 56 46 37.71

Gus —o0.18 —o0.18 73 23 12,23 0. 44
Tieken -+-o0. 08 - 49 §0 10.50

Seguin East Base +o. 17 27 39 13.26

Bear - ~+o.51 +0.99 43 55 45.11 0,52
Gus +o. 31 108 25 02,15

Mission —0.07 71 59 53.86

Gus —+o0. 16 -+o0. 88 65 o9 36.05 0.53
Seguin East Base +o0.79 - 42 50 . 30.62

Mission —o0.04 go 53 13.82

Gus ~+o. 52 ~+o0.67 43 19 36.02 0. 40
Seguin West Base . +o0.19". 45 47 10.56

Mission +0.76 154 28 06. 56

Bear +o0.79 +1.95 14 38 15.01 0. 12
Seguin West Base +-o0. 40 10 53 38.55
Mission . +o0. 74 135 34 46.61

Bear +o0. 22 +1.58 29 13 56.31I 0.28
Seguin East Base +o. 62 15 IT 17.36

Seguin West Base .+o0.06 96 33 40. 61

Mission +o0.03 —0. 53 34 o6 36.10 0.28
Tieken * —o. 62 : 49 19 43.57

Seguin East Base +o0. 06 69 15 46..55

Mission 0.00 = —O0.52 15 13 16.14 0. 18
Tieken —o0. 58 95 30 57.49

56—05—17
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Lampasas base net to Seguin Base—Continued.

- Error of : . .
: Correctionst ! c ted spl 1 spb 1
OIS clonirenr  Cortecied spherical Spherice
144 144 ° /7 14 4
Seguin West Base —o0.65 125 15 14.36
Mission -+0. 02 —1.57 18 53 19.95 o 17
Seguin East Base —0. 94 35 51 25.86
Herndon —o0. 16 38 38 03.73
Mission —-0. 21 —o0. 62 42 29 16.81 0. 41
Seguin West Base —o. 25 98 52 39.87
Herndon +o0.71 53 13 25.56
Mission —0. 19 4-0. 48 61 22 36.76 0. 74
Seguin East Base —o0.04 65 23 58.42
Herndon —o0.07 44 53 37.65
Mission —o0. 18 ... 76 35 52.9i o. 78
Tieken R 58 30 30.22
Mott —o0. 40 42 36 07.11
Mission —o0.07 —1.28 34 59 33.53 0.55
Tieken —o. 81 102 24 19.91
Mott --0. 78 41 367 37.34
Seguin West Base —0. 44 —1.42 85 18 46.58 0. 25
Tieken —0. 20 53 o4 36.33
Mott —0. 55 38 13 13.24
Seguin West Base +-0. 27 +-0. 27 56 37 12.83 0.16
Seguin East Base -0, 5§ 85 09 34.09
Mott —o0.17 39 12 43.0I
Mission —o0. 08 —o0.64 19 46 17.38 0.34
Seguin East Base —o0.39 121 00 59.95
Mott +o0.17 56 04 54.54
Herndon —o0.09 —o0.03 82 18 46.84 0. 76
Mission —o. 11 41 36 19.38
Mott ) —+o0.55 57 04 24.31
Herndon —+0.07 + 1. 25 43 40 43.11 0,36
Seguin West Base 40,63 . 79 14 52.94
Mott 0. 00V 95 17 37.55
Herndon —o. 8o —1.15 29 o5 21.28 0. 36
Seguin Fast Base —o0. 35 55 37 ©OI.53
Mott —0. 23 g8 41 o0I.65
Herndon —o0.02 .. 37 25 ©09.Ig 0.53
Tieken R 43 33 49.69
Seguin Fast Base +o0.02 134 39 44.97
Herndon +o0.78 R 8 19 47.91 0.15
Tieken R 37 ©0 27.27
Seguin West Base -+o. 19 164 33 39.52
Tieken .o .. 9 10 46.64 0. 08
Herndon -{-0. 09 6 15 33.92
Seguin West Base +o0.38 178 07 32.81
Moit +o0.38 +-0. 66 o 59 29.77 0. o1
Maission —0. 10 0 52 57.43
Seguin East Base +0.33 169 43 13.50
Tieken —o0, 23 —o0.13 6 53 22.42 0. 02

Mott —0. 23 3 23 24.10
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Lampasas base net to Seguin Base—Concluded.

: Yrror of . - .
C tions t W c ted spherical  Spt 1
Stations OFT:ICIKI;LHSS (o] C:(::lrglgf Offecntl‘:g?é’) ierica 2;:;15;0
Vs 144 o s 144 ’7
Seguin West Base +o0.90 135 52 05.77
Seguin East Base —+o0. 90 +2.67 29 32 32.56 ‘0. 16
Herndon +o0. 87 14 35 21.83
Central —0. 22 111 07 35.59
Herndon —o0.08 —0.47 40 43 22.63 0. 20
Mott —o. 17 - 28 o9 o0I1.98
Central —0.35 63, 34 52.28
Herndon —0.02 —-0. 24 84 24 05.73 0.27
Seguin West Base ~+0.13 32 oI 02 26
Central —o. 46 S5 29 o08.26
Herndon —o. 89 —1.75 69 48 43.90 .35
Seguin East Base —o0. 40 24 42 o8.19
Central —o. 10 21 54 15.99
Seguin West Base 4-0.77 Loy 103 §I 03.51 0. 25
Seguin East Base -0, 50 54 14 40.75
Central +-o0.14 47 32 43.32
Seguin West Base +o.50 +1.03 47 13 50.68 0. 30
Mott +o0. 39 85 13 26.30
Mott —o0.17 123 26 39.53
Central +-0.24 -+o. 13 25 38 27.33 o, 21
Seguin East Base +4-0.06 30 54 53.35
Thomas —0.02 34 28 31.76
Central —o. 11 ~+o.01 97 59 25.12 0.39
Mott --0. 14 47 32 03.51
Lavernia —0.03 17 49 15.15°
Herndon “+o0.26 +40.38 76 48 25.27 0. 50
Central +o0. 1§ 85 22 20.08
Lavernia +o. 23 33 58 05.85
Central -}-0. 18 “+o.63 65 30 39.21 o.82
Thomas -f-0. 22 S0 31 15.76

The maximum correction to any angle is 3.31 to the angle at Hugo, between
Loneman and Carpenter. This angle involves the line Hugo-Carpenter already referred
to and which will be discussed under the heading, ‘‘A study of errors.”’

squares of the closing errors of the triangles and » is the number of triangles).

Of the fifty sections of triangulation‘in the United States previously referred to
there are sixteen for which a is greater than-to".82.

Of the fifty-seven triangles in the preceding table, twenty-five have plus closures
and thirty-two minus closures. The average triangle closure is 1”.13 and the maxi-
mum —3”.97. The average closing error in the eastern oblique arc was 1”.19 and in
the transcontinental triangulation 1”.06. Of the fifty sections of triangulation in the
United States above referred to, twenty sections have average closures greater than
1.13 and thirteen sections have maximum closures greater than 3.97. The observers
in 1903—4 were not attempting to secure the highest possible degree of accuracy, but on
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the contrary, had been directed to ‘‘ proceed upon the assumption that the maximum

speed consistent with the requirement that the closing error of a single triangle in the

primary scheme shall seldom exceed 3", and the average closing error shall be but little

greater than 1” is what is desired rather than a greater accuracy than that indicated.”’

The average closing error of 1”.13, and the fact that but two closures out of fifty-seven

exceeded 3", shows that the observing corresponded with considerable accuracy to the

specification laid down before commencing it. Each of the triangles with closures

greater than 3" involved a line of sight which was close to the ground or trees (see dis-~
cussion under the heading, ‘‘A study of errors’’).

In solving the normal equations the length equation was, as usual, assigned to the
last place so that the discrepancy in length, after all the conditions relating to closures
of triangles and ratios of lengths had been satisfied, became known. The length of
the Seguin Base, as thus computed from the Lampasas Base, was one part in 620 000
less than its measured length, corresponding to a discrepancy of —7 in the seventh
decimal place of logarithms. This agreement within 11 millimeters on a base 6.8
kilometers long is exceedingly close. There are but two cases of closer agreement in
the fifty sections of triangulation previously referred to. ’

A STUDY OF ERRORS.

The following comparison is interesting as showing how closely the two observers
agreed in the rapidity and accuracy of their observations, or, in other words, how well
the first observer succeeded in teaching the second at the two stations where they
observed together. .

Mr. Ferguson’s primary observations were made at the rate of 2 minutes for each
pointing on a distant signal, and Mr. Burger’s at the rate of 2.1 minutes per pointing.
During the season Mr. Ferguson observed seventy-two primary directions to which
the average correction, without regard to sign, was found to be 0”.28 and the maxi-
mum 1”.30. The number of primary directions observed by Mr. Burger was fifty-
three, to which the average correction was 0’.34 and the maximum 1”.96.

The progress of the work was much more rapid during the last half of the season
than during the first half. The following comparison of the accuracy of the results in
the two portions of the season is therefore interesting:

I
Average cor- Maximum | Average clos- Maximum
rection toa | correction to | ing error of | closing error
direction j @ direction a triangle of a triangle
| |
First half, to line Krue- 7’ : ’” g 7’ 4
ger-Hugo............ 0. 44 . 1. 96 1. 65 3.97
Last half, line Krueger- |
Hugo and southward. . o. 21 I 0.67 .92 2.67

During the first half of the season one of the observers was getting his first experi-
ence in tHis kind of work: the weather was more unfavorable than during the last half of
the season, and more low lines, passing near the ground or trees, were encountered
than during the last half of tlie season. Itis difficult to ascertain whether these coun-
trasts account for all of the difference in accuracy between the two halves of the season’s
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work. ‘The triangulation during the last half ranks with the best tenth of the primary
triangulation by the Coast and Geodetic Survey.

The direction Hugo to Carpenter (No. 55) received the maximum correction in
the adjustment, namely, —1”.96. The record books and field correspondence show that
these two stations were not intervisible in daylight, though they were at night with the
aid of the greater refraction which occurs then, and that the obstruction was at about
one-third of the length of the line from Hugo. The nineteen observations at Hugo over
this line showed an unusually large range, namely, 14.”3, and three of the nineteen were
rejected under the rule that all observations differing more than 5" from the mean are to
be rejected. Al these observations were made on December 10. At Carpenter sixteen
observations were made on Hugo on the night of December ¢ with a range of 8”.7.
The observer, knowing that Hugo was visible only with the aid of the extrarefraction
at night, took sixteen more observations on December 10. On December 10 the range
of the observations was 5”.1 and the mean was 4.’85 smaller than on December 9. In the
final adjustment the mean of the thirty-two observations was used. The adjustment
shows that this mean was close to the truth, as the correction which it received, No. 435,
was only -+0.”707. Apparently, according to all the observations, this line of sight was
deflected to the northwestward on December g, and in the opposite direction on Decem-
ber 10. In each case the wind blew across the line of sight from the side toward which
the line was apparently deflected.

A comparative study of the corrections found necessary in making the adjustment
and the records of observation and field correspondence shows a decided tendency for
the larger corrections to be associated with low lines of sight. The records and cor-
respondence show that thirty-seven out of one hundred and twenty-five directions were
observed over lines which may be classed as low. The average correction to these thirty-
seven directions is 0”.39, whereas it was but 0”.28 for the remaining 88 directions, for
which the records and correspondence either show no notes as to'the height of the line
of sight, or else show it to be high throughout its whole length. Of the six corrections
to directions which are greater than 1" four occurred on low lines. Eight of the eleven
corrections to angles which are greater than 1” involved low lines. Each one of the
seven triangles which have closing errors greater than 2’ involves a low line.

COST.

The unit costs of this triangulation are as follows:

Cost per station occupied ...l $300.00 (26 stations)
Cost per point determined ....... ... 140.00 (58 points)
Cost per square mile in main scheme ......... ........... 5. 30 (I 480 square miles)
Cost per square mile covered...... ... .. ool 5. 10 (1 560 square miles)
Cost per linear mile of progress along the ninety-eighth

meridian . ... ... . e 71. 00 (112 miles)

The total cost of the work of the season was $7 goo.

The cost per station occupied was the same as in 1go2.* The cost per point
determined was greater than in 1902 because a smaller percentage of points was deter-
mined by intersection. ‘The remaining unit costs were larger than in 1go2, even

* See Appendix 4, Report for 1903, page 872.
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though the cost per station was the same, because the belt of triangulation was much
narrower upon an average.

The cost, as given above, includes all salaries and wages chargeable to this field
work, either in preparation or execution, and at the end of the field season the prepara-
tion of field reports and the putting of reports and computations in the final form in
which they are submitted to the Computing Division in the Office. It includes even an
addition of one-éleventh to the salaries actually paid to the members of the permanent
force during this service, to take account of the fact that in general in such cases
twelve months’ salary is paid for each eleven months'’ work. It also includes all trans-
portation of officers and men to and from the field and the cost of outfit and of material-

bought.

EXPLANATION OF POSITIONS, LENGTHS, AND AZIMUTHS, AND OF THE UNITED STATES
STANDARD DATUM.

The lengths, as already fully explained in connection with the adjustment, all
depend upon the Lampasas and Seguin bases. The lengths as given are all reduced to
sea level, If the actual length of a line simply reduced to the horizontal is desired, it
may be obtained with all the accuracy needed by adding to the sea-level length as given

. . __ /'mean elevation of two ends of line in meters
a correction= (length of line as given) ( - 6370000 S >
The maximum value of this correction does not exceed (3355 of the length for any
portion of the triangulation here published. The maximum error made in the use of
the above approximate formula for the correction does not exceed gyghsoy of the length
for any portion of this triangulation. :

The positions—that is, the latitudes, longitudes, and the azimuths—need a special

explanation.
All of the positions and azimuths have been computed upon the Clarke spheroid of

1866, which has been in use in the Coast and Geodetic Survey for many years.

After a spheroid has been adopted and all the angles and lengths in a triangulation
have been fully fixed it is still necessary, before the computation of latitudes, longi-
tudes, and azimuths can be made, to adopt a standard latitude and longitude for a
specified station and a standard azimuth of a line from that station. For convenience
the adopted standard position (latitude and longitude) of a given station, together with
the adopted standard azimuth of a line from that station, is called the geodetic datum.

The primary triangulation in the United States was commenced at various points
and existed at first as a number of detached portions in each of which the geodetic
datun was necessarily dependent only upon the astronomic stations connected with that
particular portion. As examples of such detached portions of triangulation there may
be mentioned the early triangulation in New England and along the Atlantic coast, a
detached portion of the transcontinental triangulation centering on St. Louis and another
portion of the same triangulation in the Rocky Mountain region, and three separate
portions of triangulation in California in the latitude of San Francisco, in the vicinity
of Santa Barbara Chaunel, and in the vicinity of San Diego. With the lapse of time
these separate pieces have expanded until they have touched or overlapped.

The transcontinental triangulation, of which the Office computation was completed in
1899, joins all of the detached portions mentioned and makes them one continuous
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triangulation. As soon as this took place the logical necessity existed of discarding
the old geodetic data used in these various pieces and substituting one datum for the
whole country, or at least for as much of the country as is covered by continuous trian-
gulation. To do this is a very heavy piece of work and involved much preliminary
study to determine the best datum to be adopted. On March 13, rgo1, the Superin-
tendent adopted what is now known as the United States Standard Datum, and it was
decided to reduce the positions to that datum as rapidly as possible. The datum adopted
~ was that formerly in use in New England, and therefore its adoption did not affect the
positions which had been used for geographic positions in New England * and along the
Atlantic coast to North Carolina, nor those in the States of New York, Pennsylvania,
New Jersey, and Delaware. The adopted datum does not agree, however, with that
used in *‘The Transcontinental Triangulation’’ and in ‘‘The Eastern Oblique Arc of
the United States,”’ publications which deal primarily with the purely scientific problem
of the determination of the figure of the earth and which were prepared for publication
before the adoption of the new datum.

As the adoption of such a standard datum is a matter of cousiderable importance,
it is in order here to explain the desirability of this step more fully.

The main objects to be attained by the geodetic operations of the Coast and Geo-
detic Survey are, first, the control of the charts published by the Survey; second, the
furnishing of geographic positions (latitudes and longitudes), of accurately determined
elevations, and of distances and azimuths, to officers connected with the Coast and
Geodetic Survey and to other organizations; third, the determination of the figure of
the earth. The first two of these objects are purely practical; the third is purely
scientific. For the first and second objects it is not necessary that the reference sphe-
roid should be accurately that which most closely fits the geoid within the area covered
nor that the adopted geodetic datum should be absolutely the best that can be derived
from the astronomic observations at hand. It is simply desirable that the reference
spheroid and the geodetic datum adopted shall be, if possible, such a close approxima-
tion to the truth that any correction which may hereafter be derived from the observa-
tions which are now or may become available shall not greatly exceed the probable
errors of such corrections. It is, however, desirable that one spheroid and one geodetic
datum be used for the whole country. In fact this is absolutely necessary if a geo-
detic survey is to perform fully the function of accurately coordinating all surveys
within the area whicl it covers. 'This is the most important function of a geodetic
survey. To perform this function it is also highly desirable that when a certain sphe-
roid and geodetic datum have been adopted for a country they should be rigidly
adlered to without change for all time, unless shown to be largely in error.

In striving to attain the third object, the determination of the figure of the earth,
the conditions are decidedly different. ‘The problem concerns itself primarily with
astronomic observations of latitude, longitude, and azimuth, and with the geodetic
positions of the points at which the astronomic observations were made, but it is not

* Many such positions had been published in Appendix No. 8, Revort for 1885, Appendix No. 8
for 1888, and Appendix No. 10, 1894. Since the adoption of the United States Standard Datum many
positions in Texas, Indian Territory, Oklahoma, Kansas, and Nebraska reduced to that datum have

been published in Appendix 6, lieport for 1go1, Appendix 3, 1902, Appendix 4, U903, and Appendix g,
1904.
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concerned with the geodetic positions of other points fixed by the triangulations.. The
geodetic positions (latitudes and longitudes) of comparatively few points are therefore
concerned in this problem. However, in marked contrast to the statements made in
preceding paragraphs, it is desirable in dealing with this problem that with each new
important accession of data a new spheroid fitting the geoid with the greatest possible
accuracy, and new values of the geodetic latitudes, longitudes, and azimuths of the
highest degree of accuracy, should be derived.

The United States Standard Datum was adopted with reference to positions fur-
nished for geographic purposes, but has no reference to the problem of the determina-
tion of the figure of the earth. It is adopted with reference to the engineer’s problem
of furnishing standard positions, and does not affect the scientist’s problem of the
determination of the figure of the earth.

The principles which guided in the selection of the datum to be adopted were:
First, that the adopted datum should not differ widely from the ideal datum, for which
the sum of the station errors in latitude, longitude, and azimuth should each be zero;
second, it was desirable that the adopted datum should produce minimum changes in
the publications of the Survey, including its charts; and, third, it was desirable, other
things being equal, to adopt that datum which allowed the maximum number of posi-
tions already in the office registers to remain unchanged, and therefore necessitated a
minimum amount of new computation. These considerations led to the adoption as
the United States Standard of the datum which had been in use for many years in the
northeastern group of States and along the Atlantic coast as far as North Carolina.

An examination of the station errors available in 1903, on the United States
Standard Datum, at 246 latitude stations, 76 longitude stations, and 152 azimuth
stations, scattered widely over the United States from Maine to Louisiana and to
California, indicated that this datum approached closely to the ideal with which the
algebraic sum of the station errors of each class would be zero.

The adopted United States Standard Datum, upon which the positions and azimuths
given in this publication depend, may be defined in terms of the positions of the station
Meades Ranch as follows: »

[=] ’ tn
@ =39 13 26.686
A =98 32 30.506
o to Waldo=75 28 14.52

TABLE OF POSITIONS, AZIMUTHS, AND LENGTHS.

The following table gives the positions of all points and the azimuths and lengths
of all lines fixed by the ninety-eighth meridian triangulation of 1903-4 in Texas, except
the stations Serita and Stockdale and the points determined from them.

This table may be conveniently consulted by using as finders the two -illustrations
and the index at tlie end of this appendix. In the third column of the index will be
found for each point a reference to the page on which its description is given, and in
the fourth column the page on which its elevation above mean sea level may be found.

The azimuth and length of every line over which observations have been made in
one or both directions are given in the list in connection with the position of one end
only of the line.
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The positions of all points for which the latitudes and longitudes are given to thou-
sandths of seconds have been fixed by a complete adjustment of the triangulation con-
cerned, so as to make all the triangles close and remove all discrepancies between
lengths, azimuths, and positions. Such adjustments are of a very high degree of
accuracy, as indicated in the preceding pages, for points on the main scheme, of a less
degree of accuracy for supplementary points, and of a still more approximate character
for points determined by intersections only. In each class all discrepancies are removed
to the limit given by the decimal place shown. The above statements, in regard to the
various degrees of accuracy refer to the manner in which the discrepancies were
removed. . '

If less than three decimal places are given in the latitudes and longitudes, the
point in question has not been fixed by fully adjusted triangulation, or is fixed in such
a way as to furnish no check on its position, and the accuracy with which its position
is known is indicated in part by the number of decimal places given.

The seconds of latitude and longitude are also given in meters for the convenience
of the draftsmen. . ) .

The azimuths, distances, and logarithms of distances are given to various numbers
of decimal places, the intention being to indicate the accuracy to a certain extent, it
being understood that in each quantity two doubtful figures are given. In some cases
there is very little doubt of the correctness of the second figure from the right, and in
a few cases some doubt may be cast upon the third figure.

The following tables give the positions of 23 primary stations and’ 35 subordinate
stations, or 58 in all, which have not before been published.

The positions of May and Gabriel, which were published in Appendix 4 of the
Report for 1903, are here repeated for the sake of completeness.

For the convenience of those who may wish to compare the lengths here given with
others which are expressed in feet, or vice versa, the following conversion table is here
inserted: '

Meters Feet Feet Meters

1 3. 280833 1 0. 3048006 .
2 6.561667 2 0. 6096012
3 9. 842500 3 0. 9144018
4 13. 123333 4 1. 2192024
S 16.404167 5 1. 5240030
6 19. 685000 6 1. 8288037
7 22. 965833 7 2.1336043
8 26. 246667 8 2. 4384049
9 29. 527500 9 2. 7432055

10 32..808333 10 3. 0480061
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Azimuth

150
235

185

' 300

149

198

! 180

214
251

136
202

11I
147

132
220

178
225

84
150
191

138
208

199

261

" 161

| Latitude Sec- |
Station an onds in’
longitude !meters:
o ’ ”n
May 30 51 55.386 ; i705.5 .
1902 98 13 50.442 © 1340.0 |
Gabriel 30 45 41.644 1282. 4 !
. 1902 97 53 57.202 ' 1521.3 |
Buzzard 30 38 55.752 | 17165.8
1903 98 05 11.383 © 303.1 |
Post 30 45 06.259  192.7 |
1903 95 14 40.039 1065.0
Travis 30 30 58.822 ! 1811. 3
1903 97 59 40.510 1050. 1 |
i
Shovel 30 26 30.557 ' 941.0
1903 98 14 54.502 i 1462.3 !
Shingle 30 18 13.223 ~ 407.2 ‘
1903 98 05 46.730 © 1248.7 i
Barton 30 18 17.791 | 547.8 |
1903 | 97 S0 24.26% | 648.4
I
| o
Cedar | 30 11 22.624 I 606.7 |
1903 97 57 10,479 440.8
Loneman 30 04 3. &;3 | nu.g |
1903 98 05 18.887 | 505.
Carpenter 30 05 38.351 | 1181.0
1903 ’ 97 53 28.982 | 776.1 !
Krueger | 29 57 45344 . 1334.5
1903 | 97 5% 25710 689.3 ¢
Hugo .29 56 23.919 . 736.4 !
1903 | 95 08 35.755 i 958. 9
i i
Gus i 29 48 46.604 ¢ 1437.6
1903 | 98 05 40.091  1076.6
H ! i
Tieken {29 43 04.229 | 130.2 !
1903 ¢ 97 59 54.022 ° 1452.0 ,
Mission or Mission Hill, i 29 42 52.761  1624.4
U.S. G, 8. : 9d 09 52.996 1424.4
1903 i i
Bear 29 47 0b6.921 ' 213.1 ’
1903 i98 12 52.654 14144 ©
i i |
Seguin West Base ! 29 39 16,232 499.8
1901 i o803 28,807 774.8
Seguin East Base 29 40 36.416 - 1182.8 |
1901 97 59 34.316 1 922.7 |
i
" I
Mott 29 35 53.5%3 ' 1649.8 ,
1903 97 57 54.031 : 1470.2 j
Herndon 29 32 41.524 | 1278.5 -
1903 98 06 49.633 | 1336.3 |
i
!
Central 29 31 20.885 | 643.0
1903~4 02 12,139  326.4 '

215

138
184

211
268

201

255
328

122
133

165 3

219

104
119
146
173

123
124
163
166

165
203
210
218
247
108
171
193

T 219

o1

o8
05

s8
55

02
33

39
o4
13

20
29

44
13
40

81
44

18
st

18
o8
55

58
30

10
50
27

29
10

37
59
55
42

58
%
19

5t
45

25

o9
00
11
51
16

47
47
oo

23

19
57
13
32
as

23
S8
53

3135

21,
40.

15.
54
59-
35.
0§.
22,
43

or.
39-
02.
25.
28,

41,

48.
18, 34

57.¢
0§.

15.
57.

30.
o3,
or.
27.
of

54.
33
35.
05.
48,
oL
17.
37
o7.
20,

44.
32.

K.

171;?511;:1)1 To station
o ’ "
|
289 51 34.05 May
330 03 50.10 | May X
55 10 §7.06 ' Gabriel
5 58 38.76 I May
127 03 16.65 ; Buzzard
329 00 05.32 Buzzard
18 36 38.69  Gabriel
0 39 24.78 ! Post
34 09 55.92 | Buzzard
71 21 03.21 - Travis
316 15 44.10 i shovel
22 32 45.60 | Travis
i 269 36 30.20 Shingle
291 o1 30.93 | Shovel
327 36 17.57 | T'ravis
312 47 18.87 ‘ Shingle
40 47 33.¢6 ' Barton
P 358 18 08,17 I Shingle
45 55 45.93 Cedar
204 12 05.68 I.ouemm-x
330 ob 45.21  Cedar
11 56 35.20 . Barton
318 54 §8.66 Loneman
28 32 56.81 ! Carpenter
19 12 19.75 ' Loneman
54 58 22.34 Carpenter
81 32 22.91 Krueger
341 28 30.30 ¢ Hugo
35 13 41.52 | Krueger
318 34 24.05 ' Gus
5 00 41.42 Krueger
31 57 30.20 Gps
88 47 05.36 ;. Tieken
21 55 09.80 Hugo
75 13 02.37  Gus .
148 20 38.00 , Mission
302 48 44.55 l Mission
313 40 53.82 i Bear
348 38.00.25 | Gus
29 27 21.79 ‘Ticken
248 07 09.16 | Seguin West Base
283 55 24.59 Mission
299 05 12.51 | Bear
320 45 00.22 ' Gus
53 10 07.87 | Tieken
303 41 41.95 Mission
304 44 21.98  Seguin West Base
342 59 3t 13 - Seguin East Base
346 22 45.45 ~ Ticken
345 18 01.36  Mission
23 59 14.92 ; Seguin West Base
30 16 35.14 | Tieken
18 36 32.66 | Seguin East Base
67 42 42.88 ° Mott
288 21 41.47 - Herndon
351 58 12,68 | Seguin West Base
13 54 24.47 i Seguin East Base
33 40.90 ; Mott

|
| Distance

mele

|' Loga-
i rithms

s

3374112 | 4.5281595
|
27694.73 © 4. 4423972
21865. 31 | 4. 3397557
12667.90 | 4.1027045
18952. 32 | 4. 2776623
17129, 38 © 4.2337416
28651. 80 | 4.4576003
|
34359. 21 | 4.5360432
27720. 18 ! 4. 4427961
25747.73 ' 4.4107389
21182.44 | 4.3259761
25521.38  4.4009041
24648.70 | 4.3917940
42095.17 ' 4.6242322
27741.76  4.4431341
18599. go ' 4. 2695106
16878. 57 | 4. 2273350
25169.13 | 4.40080682
17981. 88 | 4. 2548351
19106. 87 ) 4. 2811866
12224. 99 | 4. 0872485
23901.07 ' 4.378%4174
16857. 85 | 4. 2208022
16647.47 & 4.2213482
16049. 75 | 4. 2054682
2g696.89 | 4.4727110
16540. 40 ° 4. 2185460
14846. 52 ' 4. 1716247
20220.97 | 4. 3058020
14057.91 | 4.1479208
27172.00 | 4.4341216
" 12842.23 4. 1086406
16103.23 ' 4.2069129
18484. 40 | 4. 2668055
12016, 27 | 4.0797698
9194.68  3.4635308
12294. 20 | 4. 0897004
i 20968.90 1 4.3215757
17915.34 | 4.2532251
9089. 46 | 3.9585620
6794.59 | 3.8321633
17139.01 . 4. 2339858
24564.08 | 4. 3903005
17961. 76 | 4. 2543488
4520.70 ; 3.6552055
1
23234.20 | 4.3661277
10943.10 * 4.0391403
9170.66 . 3.9624004
. 13642.66 : 4.1348991
19455. 37 4.2890305
13300.18 © 4. 1238576
22194.4g | 4. 3462442
18782.56 : 4.2737549
15567.30 | 4.1922133
7873.71 | 38961794
14780.33 | 4. 1646840
17683.55 ' 4. 24750694
10887.95 | 4.0369463
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Station
Thomas
1904
Iavernia
1904
Austin, Capitol dome,
starin hand of Liberty
1903 ;
Bertram  Methodist
Church, spire*
1903
Bertram Railroad Wind-
wmill *
1903

Shingle Hill, U. 8. G. 8.

1903

Shovel Mountain, U, S,
G. 8.
1903
Austin Colored Asylum,
standpipe *
1903

Austin Colored Asylum, ~

dome at south end *
1903

Austin Latitude Station
1872

Austin North Meridian

1872 :
Austin  Longitude Stu-l
tion
1895
Austin,  University of
Texas, main tower
1895
st. Edwards College, :
chapel, spire*
1903

Cedar Hill, U. 8. G. 5.

Kyle Cotton Gin, tank *
1903

Hornbortel's

Gin, stack*
1903

New Braunfels Catholic
Church, spire

(August)

1903
New I}muufcls Spire,
massive  base, slim
cone

1903
New  Braunfels Court-

House, tower
1903

Latitude
and
longitude

o

97

29
g8

30
98

30
95

30
97

20

30
97
30
97

30
a7

30
97
30
97

29
93

29
98

29
98

29

o8

25
56

18
oS

16
44

44
X

44

3 03

o3

26
14

18
44

18
44

16
44

16
44

16
44

17
44

13
45

42
07

42
o7

42
o7

1"

40.
16.

52,
15.

27.
25.

32
14.

13.
46.

30.
54.

32
13.

22,
20.

26.
20.

26
20.

o7.
21.

47.
21.

22,
16.

19.
03.

05.
37

11,
41.

02,
20,

1.
29.

835
612

004
243

068

032

-33
7.02

06
29

'I_'RIANGULATION, LAMPASAS TO SEGUIN.

!
|
)
!
i

374 -
843

559
570

o3
30

6,15
.41

34
ol

00
ol

.15

ol

21
63

10
o7

14
12

726

216

72
346

70
59

Sec-

1258.
447

1601.
411,

861.
669,

841,
71K,

957,
280,

At
1251.

941.
1456.

986,
383-

36o0.
795

* No check on this position,

onds in
meters

B

w

-

o1

t

Azimuth

o
137
172

185
202

o236

36
05
109
261
15

261
16

312
320
136
316

89

57

58
88

75
133

212

327

109
137
194
262
306
308

192

201
281

193

+ 202

309
108

’

33
02

09

58 3

56

o4
33
25

22
13

43 8

45

47 3

48
20

21
34

28
41

38
23
58
37
23
30
16
o2

41

KN}
26

49
10

"

53.
25.

24.

25.
39.
39.
o7.

& & wNB

0w 10 8O

[REN N

91
67

68

.83
.63

.02

.57
.76

o~

' I)ismuce!

267

Back o stati Loga-
azimuth | To station rithms
|
I -
ot o | meters |
317 30 58.97 | Central IIUS .20 . 4.1519580
252 o1 37.38’: Mott 119043. 13 | 4. 2795523
5 10 06.74 | Herndon 25643.72 . 4.4089810
23 o1 38.18 i Central 25048.57 | 4.3957829
57 02 38.14 ~ Thomas 23110.74 | 4. 3638139
215 59 51.53 | Carpenter 24736.33 | 43933353
245 26 24.14 | Cedar 22669.96 - 4. 3554508
289 22 47.57 . Barton 10178.45 . 4.0070815
i 8127 14 Gabriel 15327.9 | 4. 185483
. 195 12 34 Buzzard 10581.8 ! 4.024559
: |
81 48 39 © Gabriel 14971.7 | 4. 175270
196 44 15 ‘ Buzzard 10815. 1 4.034032
' 132 51 50.8 . Cedar 18605. 3 | 4. 2696363
i 146 48 52.2 Shingle 5.552 | 0. 744443
;316 15 34.3 | Shovel 21177.0 | 4. 3258642
136 20 5.3 ! Shingle Hill, U. 8. '21172.8 ¢ 4.3287773
‘ i 3.8, '
269 25 44.3 | Shovel I 5.914 | 0.771878
287 40 23 Cedar '24763.8 4.393817
267 26 30 Barton | 9921. 8 | 3.99058y
238 o1 29 Cedar 124665. 3 i 4. 392086
. 268 29 o8 Barton 9912, 5 3.996185
! ‘
| |
180 00 0 | Austin Lat. Station ;i 112,65
180 00 00 Austin North Mer. ! 4.42
220 53 28 , Carpenter 19923.9 | 4.299374
256 50 46 » Cedar |xgb4x.3 | 4.293171
28y 07 37.2 | Cedar 8.517 | 0.930287
255 15 40 . Krueger 18917. 7 4. 276868
313 31 32 i Carpenter 14264. 4 4.154252
32 29 16 | Tieken 2157.0  ; 3.333850
147 41 44 Seguin East Base 3159.2 3. 499571
289 37 16.6 Mission 3760.9 3.575259
317 20 30.7 Bear 12354.9 4. 091840
14 59 22.1 Gus 12589.0 i 4.099991
82 41 49.2 1 Tieken 226617 4.102491
126 23 0l.4 Mott .19007.6 4. 292424
128 32 34.0 Seguin West Base | 8675.1 3.938270
12 17 32.8 Gus !12722.0 4. 104555
81 ob 22.2 | Tieken 12157.9 4. 084857
101 45 29.4 Seguin East Base |12810.2 4. 107557
i
13 36 19.6 Gus 12512.7  : 4.097352
82 30 25.3 Tieken |12351.8 4.091731
129 51 38.9 | Seguin West Base 84222 | 3.925940
288 08 56.0 ' Mission ! 4056.9 | 3.608198
i
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Latitude Sec- Back . I
Station and onds in] Azimuth azimuth To station Distance
longitude [meters
o 7 r [e] ’ 1 [} ’ " "IC’ZVS

New Braunfels Stand- | 29 41 48.677 | 1498.7 | 115 39 xg.s 295 37 §7.8 | Mission 4559 4

pipe 98 07 20. 540.0 | 137 39 28,0 | 317 36 43.0 | Bear 13261.9
1903 191 47 02.6 11 47 §52.2 f Gus 13148, 2
258 59 23.7 79 03 04.7 1 Tieken j12214. 1
279 46 08.7 99 49 59.3 | Seguin East Base :12708. 2
308 40 20.8 125 45 00.5 . Mott 18730.7
307 o1 39.3 127 03 33.8 | Seguin West Base 7791. 4

Kingsbury, tall, heavy | 29 38 54.74 1685. 4 55 21 08 235 14 S8 Central 24547. 1

stack with cross¥ 97 49 42.26 | 1136.7 67 1L 55 247 07 52 Mott 14372.7
1303

Church, red spiret 29 36 01.46 42.0 271 30 34 91 33 21 Mott 9067. 4

1903 03 31.47 846.8 40 55 16 220 53 38 Herndon B145. 1

Round Tank, light col- | 29 34 29.32 902.7 i 115 44 55 295 43 16 Mott 5974.8
ored, cast of Seguin 97 54 34.64 932.3 | 151 34 16 331 31 38 Tieken 18031. §

1903

Marion ILutheran | 29 34 13.26 408.3 | 297 o1 57 117 ©5 o7 Central 11666. 8

Church, spiret 98 o8 38.04 1023. 314 03 24 134 04 17 Herndon 4061.3
1903
. '

Marion, Schultz & | 29 34 20.58 633.6 | 299 15 54 119 18 54 Central 11309, I
Dreyer's cotton gin, 93 o6 18.49 497.7 | 321 53 15 141 53 58 Herndon 3%76.1
stack-t

1903

Seguin Oil Factory, | 29 34 57.364 | 1766.2 | 348 56 58.% 168 57.59.5 | Thomas 17456. 5

water tower 97 S8 20.745 | - 558.4 43 04 50. 223 02 §6.8 | Central 9123.1

1903 73 03 24.3 | 252 59 13.2 | Herndon 14322.2
133 54 05.7 | 313 S 33.4 | Seguin West Base [11498.

202 05 40.1 22 05 53.0 ; Mott 1868, 2

Segqin Court-House, 29 34 05.779 177.9 54 11 35.9 | 234 09 27.1 | Central 8674.0
spire 97 §7 50.920 | 1370.7 167 02 56.7 | 347 02 03.6 | Seguin Hast Base [12405.0

1903 168 42 49.3 | 348 41 48.4 | T'ieken 16906. 1
178 16 35.5 | 358 16 33.7 I Mott 3320.7

Seiuin Schoolhouse, 29 34 28.577 | 879.9 51 OI I2.1 230 59 ol.4 . Cemntral 9183.1
short tower with two | 97 57 47.056 | 1266.6 | 167 52 10.7 | 347 51 07.9 | Tieken 16239. 8
collars 175 32 46.1 | 355 32 42.4 | Mott 2625. 2

1903
Seguin Standpipe 29 34 03. 162 97.4 | +80 12 15.9 | 260 07 50.2 | Herndon 14719. 3
1903 . 97 57 50.901 ! I1370.1 134 55 31.0 312 48 04.7 Bear' 34209.0
136 41 50.4 | 316 39 03.4 | Seguin West Base [13250.5
167 07 46.2 | 347 06 s5.2 | Seguin Kast Base [12483.6
168 45 54.5 1 348 44 5g.7 Tieken 16685, 1
178 18 30.7 | 358 18 28.8 | Mott 3401. 2

Seguin, Zanke'sGin, | 29 34 27.905 Sgg.z 349 11 58.6 xgg 12 55.0 | Thomas 16518.6

brick chimney 97 58 11.448 | 308.1 43 23 31.5 |, 228 21 32.7 | Central 8. 8
1903 76 49 17.6 | 256 45 o1.9 | Herndon 14328.8
134 39 58.6 | 314 32 42.2 | Bear 3279.7
136 08 10.8 | 316 05 33.9 | Seguin West Base |12317.
138 56 54.0 | 348 56 13.0 | Seguin East Base |[11623.
170 09 42.3 | 350 o8 51.5 | Tieken 16135.0
189 44 04.7 9 44 12.9 | Mott 2676. 5

Seguin Cotton Compress | 29 34 55.54 | 1710.0 73 52 16 253 47 55 Herndon 14820.6

Building, top t 97 58 00.84 22.6 | 132 18 50 312 16 o8 Seguin West Base [11928. 4
1903 .

Seguin Spire* 29 34 24.75 762.0 | 167 28 54 347 28 07 Seguin East Base [11785.6

1903 97 57 §9.31 1596.4 | 182 38 10 238 12 Mott 2738.1

Seguin Milling and | 29 34 25.910 | 797.7 68 10 26.0 | 248 07 59.1 | Herndon 8636.8‘
Power Co.’s tank o8 or 51.838 | 1395.3 | 163 44 08.6 | 343 43 20.7 | Seguin West Base | 9311,

1903 247 03 46.9 67 o5 44.0 | Mott 6931.1

Seguin Catholic Church, | 29 33 58.61 ! 1804.5 55 18 57 235 16 49 Central 8530.0

spiret 97 57 51.67 | 1390.9 | 178 42 41 358 42 40 Mott 3540.8

1903

Herndon Hill, U.S.G.S. | 29 32 41.435 | 1275.7 | 129 30 08 309 30 o8 Herndon 4.309

1903 93 06 49.510 | 1333.0 | 165 19 05.7 | 345 17 34.9 | Mission or 19458.9

Mission U.S.G. S.

Steins Church, spire 29 28 39.756 | 1224.2 30 08 43.1 | 210 05 32.0 | Lavernia 20920. §

1903 93 Ol 45.904 | 1236.6 | 171 53 42.4 | 351 53 zq.g Central 5011.0

301 07.0 121 50 48. Thomas 10443.8

St. Hedwig Catholic 24 55.70 | 1714.9 | 234 15 29 54 20 30 Central 20322. 5
Churcht 12 24.67 665.0 | 328 59 12 149 oI 14 Lavernia 13063. 1

1903

|

Loga-
rithms

b

L

»0

BE Ghabbaw

S o

PRW GBHPG Lbhrws

BE GEARLAGE wabpsa

B Gwo e

ah DL

658907
122005
118867
086861
104085
272555
891617

390000
157538

957484
910897

776324
256031

066951
608669

053429
588397

938217

093597
228043
521232

962987
210581
419162

167887
534140

230069
531637

217972
937957
156210
522180
090516
065342
2077

427565
170866
076582

071350
437448

936358
34
40804
930950
549102

s

320572
699929
Pt

307985

116045

* No check on this position,

tChecked by vertical angles only.
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DESCRIPTIONS OF STATIONS.

These descriptions may be conveniently consulted by reference to the illustrations
at the end of this appendix and to the index.

In each description the tense used is appropriate to the date at which the descrip-
tion was written. :

All directions in the descriptions are given in the form of azimuths reckoned con-
tinuously from the south around by west to 360°, west being 90°, north 180°, and east
270°.  The azimuths are true, not magnetic, unless otherwise stated.

" In general the surface and underground marks described are not in contact, so that
a disturbance of the surface mark will not, in general, affect the underground mark.
The underground mark should be resorted to ouly when there is evidence that the
surface mark has been disturbed.

Any person who finds that one of the stations here described is disturbed, or that
the description no longer fits the facts, is requested to send such information to

SUPERINTENDENT,
CoAsT AND GEODETIC SURVEY,
Washington, D. C.

GENERAIL NOTES IN REGARD TO STATION MARKS.

Note r.—A hole was dug 18 inches in diameter to a depth of 2 feet, then 1
foot in diameter to a depth of 414 feet. In this, the lower or underground mark, a
2-inch iron pipe, 2 feet long, was set, flange down, aund the hole filled, level with the
top of the pipe, with concrete miade of Portland cement, sand, and broken rock. The
pipe was filled with concrete and a 6o-penny steel wire nail set in the center of the top,
the point, projecting one-fourth of an inch, marking the center of the station. Over
this was placed 6 inches of sand. " Then the surface mark, a similar piece of pipe, was
plumbed directly over the lower mark and the hole and pipe filled with concrete level
with the surface. A 6o-penny nail was set in the top of the pipe as below to mark the
center of the station. The top of the pipe was covered with cement about one-half
inch, on which was marked ‘“U. S. C. & G. S. 1903.” The reference mark was an iron
pipe, 2 feet long, set ina hole 1 foot in diameter, surrounded and filled with concrete,
with a 60-penny wire nail projecting one-fourth of an inch, the top of the pipe being
level with the surface.

Note 2.—The surface mark was the same as described in Note 1, except that some-
times the pipe was only 1 foot long. The subsurface mark was a 4o-penny nail set in
cement in the solid rock. The reference mark was the same as described in Note 1,
unless otherwise stated.

Note 3. —The center of the station was marked as described in Note 2, unless stated
otherwise, but the reference mark was a one-half or three-fourths inch drill hole, 1 to 2
inches deep, surrounded by a paneled triangle 3 to § inches on a side.

May (Burnet County, Tex., William Bowie, 1902; O. W. Ferguson, 1903).—See
page 910, Appendix 4, Report for 1903. Additional azimuths and estimated distances
to various points are as follows: To A. L. May’'s house, center of big stone chimney,
distant about go meters; azimuth, 37° o9’ 29"; to U. S. Geological Survey A mark on
a cedar tree, distant about 5o meters; azimuth, 142° 49’ 48”; to Mr. Lastly’s house,
stovepipe (no chimney), distant about 180 meters; azimuth, 152° 15" 24",
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Gabriel (Williamson County, Tex., O. W. Ferguson, 1go2-3).—See page g1o0,
Appendix 4, Report for 1903.

Buzzard (Burnet County, Tex., O. W. Ferguson, 1903).—About ¢ miles by road
and 7 miles direct southwest from Bertram, and 114 miles southwest of Old Cedar
Mills, about 1 mile east by north from ‘‘ Buzzard Roost; ’on Post Oak Ridge; at the
north edge of the woods and the south edge of the cotton field; on land owned by Wil-
liam Rodgers, who lives a quarter mile northwest, on the edge of the same field; 6.83
meters north of the wire fence along the woods line. The reference mark is in the field
14 meter from the wire fence, and 67.603 meters from the station in azimuth about
325°. (Note 1, p. 269.)

Post (Burnet County, Tex., W. H. Burger, 1903).—About 1 mile west of Burnet,
on Post Mountain, in a pasture belonging to Mr. James Cole, who lives at Burnet; near
the south edge of a small open rocky space near the south edge of the mountain, 8 or g
paces from the brow. The top of the mountain is covered with small brush and trees 10
to 2o feet high. Reference mark No. 1 is on the highest part of a large flat rock (rising
about 8 inches above the ground), at the west edge of the open space at the south brow
of the mountain, about 21 paces to the south brow, 29 paces to the brow westward, 55
paces to the brow eastward. Reference mark No. 2 is on a large flat rock rising about
5 inches above the ground at the north edge of the open space mentioned above. The
witness tree is a blazed scrub oak about 15 feet high and 10 inches in diameter at the
blaze; the blaze is about 2 feet from the ground and faces the station, and in it are 7
nails driven in the form of a pyramid. The azimuths and distances to certain points
are: To reference mark No. 1, 21.992 meters, 150° o4’ 51"; to reference mark No. 2,
37.245 meters, 180° 55’ 55”; to witness tree, 8.380 meters, 138°; to high school, Bur-
net, 1 mile, 239°; to court-louse, Burnet, 1 mile, 251° 32’ 39"/; to center chimney,
house of Mr. Paire, 1 mile, 111° 13’ 11”; to railroad water tank one-half mile south of
Burnet, 285° 14’ 56”. (Note 3, p. 269.)

Travis (Travis County, Tex., O. W. Ferguson, 19o3—4).—Three and one-half miles
in a direct line from Travis; three-quarters of a mile in a direct line about N. 12° E.
from a tank on the northeast side of Leander-Travis Peak wagon road, at a sharp
turn in the road; in the Woolf pasture, upon the highest and gently rounding top of
Post Oak Ridge, at its northeastern extremity. ‘‘Travis Peak,’’ a high lone conical-
shaped hill, about 3 miles distant, is in azimuth 119° 35’ 19”. A live oak tree, 4
inches in diameter, distant from the station 28.12 meters, in azimuth 280° 38’ 42", is
marked by an isosceles triangle, base 3 inches, sides 5 inches, cut deeply into the tree,
facing the station, and 8 inches above the ground. A Spanish oak tree, 7 inches in
diameter at the base and 8.10 meters distant, in azimuth 51° 06’ 27”, is marked 10
inches above ground, on the side facing the station, by a deeply cut equilateral triangle,
3% inches on a side. A Spanish oak, 8 inches in diameter, distant 35.14 meters, in
azimuth 83° 45’ 31", is marked, 1 foot above ground, on the side facing’the station, by
a deeply cut equilateral triangle, 5 inches on a side. (Note 1, p. 269, except there was
no reference mark.)

Shovel (Blanco County, Tex., William H. Burger, 1903).—On the west and highest
part of Shovel Mountain, about g miles east of south from Marble Falls and 214 miles
east of south from Shovel Mount post-office; on land owned by Frank Ebeling, living
about 3 miles north of the mountain. The mountain is very prominent and can bhe
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seen for quite a distance; its west edge is very abrupt. The station is about 38 paces
from the brow to westward, 49 paces from the brow to southward, in about the center
of the clearing on the top of the mountain, and just north of the south clump of bushes
in the clearing. Distances and azimuths to various points are: To Frank Ebeling’s,
214 miles, 173° 18’ 09”’; to top of small U. S. G. S. cairn, three-eighths of a mile, 226°
19’ 21”; to reference mark, 53.566 meters, 161°. (Note 2, p. 269. See also Shovel
Mountain, U. 8. G. S., p. 276.)

Shingle (near Travis and Hays County line, Texas, W. H .Burger, 1903).—Five
miles northwest of Fitzhugh, on a prominent bald-topped hill, the north one of a series
known for miles around as the *‘ Shingle Hills"’; 23 paces from the brow of hill on line
to Shovel Mountain, 1o paces to the brow to eastward, 20 paces from the brow to west-
ward, 40 paces to the brow to southward on line to Cedar A (which passes just to the
west of the house of Mr. Chisholm, 1 mile distant) and 39 paces eastward from the
posts of an old fence line:(county line?) at its highest point in crossing Shingle Hill.
Distances and azimuths to various points are: To Mr. Wilkie’s house, 1} miles, 152°
36’ 58”; to Mr. Chisholm’s house, 1 mile, 312° 02’ 25"; to Albert Scott’s house, one-
half mile, 328° 10’ 59”; to reference mark, 14.148 meters, 128° 55’ 31”". 'The reference
mark is in the top of a flat stone nearly level with the ground and 7 paces from the
brow of the hill toward Shovel Mountain. (Note 3, p. 269. See also Shingle Hill,
U.S.G. S, p. 276.) :

Barton (Travis County, Tex., O. W. Ferguson, 1903~4).—Six miles direct from
Austin, W. 19° N., and 8 miles by wagon road, on the north side of the Austin and Bee
Caves road (wagon), upon a prominent rounded hill covered with small timber, abreast of
and north of the 8-mile post; upon very rocky ground. The stone chimney on the north
end of a stone house is in plain view on the slope, 3% miles distant, in azimuth 42° 13’
45". (Note 1, p. 269, except the reference mark is the center of a ¥{-inch drill hole,
surrounded by a s-inch triangle, on the most prominent large rock upon the very highest
part of the hill, distant 16.193 meters from the A in azimuth 54° 27" 08".)

Cedar (Hays County, Tex., O. W. Ferguson, 1903-4).—Two and one-half miles
south of Cedar Valley, upon land owned by Fred Willie, a German, and one of the
first settlers; about 1 mile east of his house; about 150 meters southwest from the line
between Travis and Hays counties, which runs southeast; upon a rather high hill
densely covered with cedar. The station was marked as described in note 2, page 269,
the point of the nail of the underground mark being 27 inches below the surface. The
reference mark, a deep triangle, 5 inches on a side, facing the station, cut into the base
of a live oak tree, 1 foot in diameter, 0.55 of a meter above ground, is distant 6.191
meters from the station (straight measurement) and 7.380 meters (straight measure-
ment) from Cedar Hill, U. S. G. S. A. The large stone chimney in the end of Fred
~ Willie’s house is distant about 1 mile, in azimuth 81° 36’ o5”'; the center of the stone
chimney on Friendship Church is 134 miles distant, in azimuth 247° 11' 08”; the center
of the stone chimney on the north end of Mr. Rissman’s stone houyse is distant about 114
miles, in azimuth 173° 19’ 14”. ’

Loneman (Hays County, Tex., William H. Burger, 1903).—Eighteen miles by road
northwest of Kyle, on the International and Great Northern Railway, about 6 miles
north of Wimberly; on the north side of the Blanco City and Kyle wagon road,
which passes near the foot of the mountain, and three-fourths of a mile east of
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where the road to Dripping Springs leaves the Blanco and Kyle road; on the Everett
ranch. TLoneman Mountain is made up of a series of terraces of rock; the top is
rather level and oval-shaped. The station is 51 paces from the north point of the oval
which is almost in line to Shingle Hills, 7 paces to the brow of the oval eastward, 19
paces to the brow southward, and 7Y% paces westward. The reference mark is on the
edge of an outcropping ledge of rock in the terrace below the top of the oval, 7 paces
east of extreme north edge of oval and 6 inches from outer edge of the rock, about 5
feet below the station, and 3 feet below the north point of the oval, and almost in line
to Shingle A from the station. The south point of the triangle points to the station.
The distances and azimuths of various points are: To reference mark, 33.369 meters,
178° 16’ 31”7; to church, Dripping Springs, 6 miles, 180° 17’ 38”; to east gable of Mr.
Wood’s house, 1% miles, 326° 14’ 33”; to north gable of Mr. Brook’s house, 2 miles,
17° 35’ 20”; to East Twin Peak, 5 miles, 19° 41’ 05”. (Note 3, p. 269.)

Carpenter (Hays County, Tex., O. W. Ferguson, 190o3—-4).—Four miles by road N.
75° W. from Buda, on what is knownas ‘‘ Carpenter Hill;’’ in a rocky pasture about 18
meters north of the Buda and Blanco City wagon road, on the land of Mrs. Harrison
and her children, who live about 200 meters north by east from the station and upon
the same hill. The reference mark is at the north side of the wagon road, 0.32 of a
‘meter on the field side of the wire fence and distant 57.574 meters from the station in
azimuth 276° 47’ 39”. 'The center of the stone chimney at the east end of Mrs.
William Hancock’s house is distant about 70 meters southwest, in azimuth 36° 47’ 45";
the end of the ridge of the south gable of the house of Capt. Fred Cocker is about
134 miles north, in azimuth 172° §8’ 49’"; the west stone chimney of Mr. S. H. Niven’s
house, distant about 1 mile, is in azimuth 239° 08’ 06”. (Note 1, p. 269, except the
lower pipe is only 6 inches long.)

Krueger (Hays County, Tex., O. W. Ferguson, 1903-4).—Seven miles by road
southwest of Kyle and 7 miles by road northwest of San Marcos, on the ranch of W. M.
Krueger, on the highest part of a high, rocky, rounded hill partly covered with brush,
oak, and cedar. The reference mark is on the highest and most prominent hard lime-
stone rock and is distant 17.598 meters from the station in azimuth 145° 08’ 17", and
is a 34 -inch hole, 134 inches deep, surrounded by a triangle, 4 inches on a side, the apex
toward the station. Distances and azimuths to various points are as follows: To W. M.
Krueger’s house, center of chimney, distant about 200 meters, in azimuth 170° 44’ 07";
a large windmill tower in a pasture three-fourths of a mile distant, in azimuth sqg°
02’ 15”; Park’s cabin, center of thestone chimney at the east end, a half mile distant, in
azimuth 120° 14" 47”. (Note 1, p. 269, except the lower pipe is only 6 inches long
and the reference mark is as described above.)

fugo (Hays County, Tex., William H. Burger, 1903).—Two miles by road north-
west of Hugo, about 15 miles by road west of San Marcos, about a half mile north of
the San Marcos, Hugo, and Blanco City wagon road, about 200 paces W. 25° S, (mag-
netic) from the place.where the road from Wimberly to Hugo, on crossing the ridge,
passes around the last ‘‘draw,”’ which is very large and extends eastward; and about
300 paces W. 5° S. (magnetic) from where this road meets and follows closely the east
property line fence on the top of the ridge; about a half mile to the northward of the
house of Mr. Rolfe; in the Williamson pasture, on a hill covered with cedar and oak
and plenty of rocks, known as the ‘' Devil’s Backbone;’’ near the southeast edge of a
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rather open, but exceedingly rocky, clearing. The station can probably always be
found by the seven very large piles of rocks which were used as anchors to the legs of
the tower. Three nails were driven into a blaze about 2 feet from the ground in the
north half of a double spanish oak tree, which bears S. 44° W. (magnetic), and is 20.62
meters distant from the station. The reference mark is on the highest point of a large
rock, whose top is from 6 to 8 inches above the neighboring rocks, and is 2.4 feet
higher than the station. The reference mark is witnessed by three nails driven in a
blaze, 1% feet above ground, on a cedar tree (6 inches in diameter at the blaze), which
is north 68° 30’ E. (imaguetic), and 3.51 meters from the reference mark. Distances
and azimuths to various points are: To the west chimney of Mr. Williamson’s house, 1
mile, 296° 47’ 26"; to the west gable of old deserted house, three-fourths of a mile,
309° 32’ 15”; to the center of the tower of Mr. Rolfe’s windmill, one-half mile, 327°
52’ 53”; to the reference mark, 29.751 meters, 113° 48’ 34"; to the East Twin Sister
Peak, 198° 42’ 45"'; to the west edge of the stone building, Wimberly post-office, 215°
42’ 59”. (Note 3, p. 269, the point of the nail of the underground mark being 14 inches
below the surface of the ground.)

Gus (Comal County, Tex., O. W. Ferguson, 1903—-4).—Nine miles by road from
New Braunfels and about 3 miles in a straight line a little south of west from the
village of Hunter on the International and Great Northern Railway; 1 mile east of the
New Braunfels and Blanco City wagon road; upon the ranch owned by Gus Pfeuffer
and about 380 meters from his house; upon a high, rocky, rounding timbered knoll,
about 20 feet north of the crest. Distances and azimuths to various points are: To
reference mark, at the south side of an old road, 53.348 meters, in azimuth 114° 46' 13';
to windmill tower at farm, 234 miles, in azimuth 310° 37’ 59”; to windmill tower at
house in the woods, 234 miles, in azimuth 325° 31’ 18”; to the east gable of a large
white house, about 3 miles, in azimuth 18° 21’ 58”. (Note 2, p. 269, the point of the
nail of the underground mark being 27 inches below the surface of the ground.)

Ticken (Guadalupe County, Tex., O. W. Ferguson, 1903—4). —About 101% miles
N. 51° W. from Seguin, Tex., and about 8% miles direct and 11 miles by road N. 80°
E. from New Braunfels; upon the land of D. Tieken, upon high ground, in an open
field. The reference mark is at a corner of the fence and at the south edge of the field
and north edge of the brush, 0.6 of a meter north and o.17 of a meter west of the
corner post. Distances and azimuths to various points are: To reference mark, 114.112
meters, in azimuth 223° 26’ 50"; to the chimney of Christian Brown’s house, about
1Y miles, in azimuth 133° 51’ 46”; to the chimney of D. Tieken’s house, about 700
meters, in azimuth 256° 19’ 15”. (Note 1, p. 269, except the lower pipe is only 6 inches
long.)

Seguin West Base (Guadalupe County, Tex., S. Forney, 1899; A. L. Baldwin,
1900; William H. Burger, 1903).—About 6} miles by road southeast of New Braun-
- fels, about two-thirds of a mile south of the Se